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1. Introduction

Under direction from the U. S. Armmy Strategic Defense Command, the Computer Engineering
Research Laboratory at the Georgia institute of Technology and BDM Corporation have
developed a real-time Focal Plane Amray Seeker Scene Emulator. This unit enhances Georgia
Tech's capabilities in KEW system testing and performance demonstration.

1.1. History

As shown in Figure 1.1, the SDIO HWIL Simulation Structure (as presented by Dr. Clarence
Giese) contains three paths for exercising the Signal Processing and Data Processing algorithms
and hardware. Two of these methods use actual FPA hardware to generate signals for
presentation to the SP and DP sub-systems. In many cases, the use of an FPA might be
considered restrictive. The Georgia Tech Seeker Scene Emulator is designed to provide the third
path in this simulation structure. By emulating the FPA, the Georgia Tech SSE can provide test
results that would be costly or difficult to achieve using an actual FPA. The SSE can be used 10
fill in gaps in testing of components in stressing simulation scenarios, such as nuclear
environments and high object counts.

1.2. Objectives

The FPA Seeker Scene Emulator combines advanced hardware developed at Georgia Tech with a
BDM-generated database to produce signals based upon target radiometric information, seeker
optical characterization, FPA detector characterization, and simulated background environments.
Using real-time, positional updates, typically from the Georgia Tech Parallel Function Processor,
the Secker Scene Emulator can combine elements of the pre-computed database to form an image
that is positionally and radiometrically correct.

1.3. Requirements

The Georgia Tech SSE is designed to accurately emulate FPAs with:
up to 128 x 128 detectors
rates up to 100 Hz
pixel-by-pixel non-uniform response
flexible A/D modeling, with up to 16 bits/pixel
fully diffracted optical images
complex cnvironments, such as
nuclear redout
hundreds of objects
multiple color bands
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Fina! Report 2. Design Hardware
2.1. Host

2. Design Hardware

Real-time operation of the Seeker Scene Emulator is achieved by precomputing target and noisc
data for a simulation, transferring this data to the Secker Scene Emulator, and merging the target
and noise data to produce a correct image. This image can then be processed as if it were data
from an actual missile seeker sub-system.

Figure 2.1 shows a typical mission flight profile. For a given 6-degree-of-freedom (DOF)
simulation, the variance in target range will be quite small as changes in SP and DP algorithms
are evaluated. What can change significantly, however, is the frame-to-frame target line-of sight
(LOS). These properties are exploited in the design of the SSE. Precomputing of the target and
noise data relies upon the small variance in target range. However, the SSE must still
compensate for the LOS changes in real time.

The Seeker Scene Emulator database consists of two data structures, the Noise and Target Files,
which are combined in real time to form the Emulator output. The Noise File is generated at the
resolution of the simulated FPA, e.g. 128 x 128 elements. The Target File, however, is generated
at higher resolutions to provide sub-pixel resolution for alignment of the target image against the
noise image. Currently, 16 sub-pixels of target image are generated for each pixel of noise
image.

These data files are computed off-line using a 6-DOF simulation with "ideal” components
(Figure 2.2). When the same simulation is run real-time on the Georgia Tech PFP with hardware
emulation, LOS differences will emerge. The Seeker Scene Emulator accommodates these
differences by shifting the target data with respect to the noise data. Once the shifting has
occurred, the sub-pixel target data is combined with the noise data to produce an image at the
established resolution of the simulated focal plane array. At this point, a simulation of the
analog-to-digital conversion process transforms the image data to a specified word width and the
data is streamed out of the Seeker Scene Emulator (Figure 2.3).

2.1. Host

Currently, the Host for the Secker Emulator is a PC-AT compatible system, with a removable
disk drive, a fixed disk drive, and a Transputer motherboard with module. The module consists
of a T8CO Transputer and 8 megabytes of memory. This processor acts as the controller for the
system and the code for its operatdon is listed in Appendix A.

2.2. Processor Array

The FPA Sccker Scene Emulator (Figure 2.4) is a 256 processor system providing high

computing performance, 512 Megabytes of memory, and flexible inter-processor communicauon.

19




13OHVL

LOI WSI] UOISSI ©]'C QNG|

AM

HOVHL

T - JLVYNDISAQ
T 143AIQ

1SV
1d30UILNI

HOLJd3IOHILNI MIA

15008

3LlvHvd3ds
15004 LSOd

NYNd

IsYNOT-aIn

’\‘\w_,&fum
NHNg

L

M EE
. \\7\ JLvyalI VO

FHINOOV




yovoiddy Iownuugy 19)9S 177 dIn31,]

S9u80g da/dS
paiajsibay “ e
304-9

alempleH
lole(nwg 19%993g " eleq yinil SO

Buissao0Ld Wi} -jesy

Buissa001d-814 BWit| -[eay-UoN

ade] su80g/18399S

:

Buissaoold
sun-Ho

\*,l, uonginwig wiscxy
-—-  oueuadg uawebebul
~  |opOW 19%89S HIM Buuels



UONDNISUO)) RIB(] (¢ ¢ MNTL]

o 8101S
< - < - - : - ~ dbewnebe] R
- R lauiqwon 19)jewio ‘
h eleg € < - abew) 18bie ]
== 1%1!1! S e
” » U
o 5 | 2
2 < W: <- P i S S
= 3 ) 1euIquwon E 191BWIO0
= 5 | eleq (€ > < abew| 10618 [€
= - S § === .mMo, B \_Axi.!fl. T g
s - —= — g R
] J8uiquo) = Jajjewso <
> eleq < < | ebewiebiey |
|[Hh|”flﬂ"||l|ll hanly A ﬁJAI{"%\WH\"J.‘\_\
< < - ) A
ol lauiquo) lanewso4 11
%v eleg € <~ | sbewyjiebie] j
=== i Y A
B 21015 asiou¥ A _
wiened-paxi4 LONBWIO)UL

HUsS SOT




106 176 186 256 Target
| | | |
| ! I !
1 [ { 1
100 170 180 250 Target
_ el Target
30 37 }——L38 — :ir I
GTSH
3 GT-SEl/1 Interconnect Board
10 -——--—117 18 ——-——-——2  Background
Host Controller
1000 0
L - - - ] - Graphics
600 607 608 615 Buffer
_ sp 510 — ~ = = —{517 518 — - — — —{szs | Signal
Guidance Contoller Processing
1 500
S 628 — — — — —635 |  Craphics
620 627 Buffer
|
‘ XBar I_‘
Lz ‘6‘40 41 6‘12‘1 [ﬁ{ Formarter
- \
b, Track Image Image l
% B409 Display Display Display |
[ 660 652 650 651 |

Figure 2.4: Seeker Emulator Interconnections
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2.3. Display

The current processing element is an Inmos T800 Transputer. The T800 is a 32/64 bit processor
with on-chip floating-point hardware and four high-speed, serial communication channels. The
processors are available on daughterboards which support 2 megabytes of dynamic RAM and
128 Kilobytes of static RAM. With the current design, real-ime emulation of a 128 x 128 FPA
is possible at rates over 100 frames per second.

2.3. Display

The host display uses a character-style menu that leads the user through input selections. The
SSE display, on the other hand, uses a high-speed graphical interface to display a visual
representation of both the raw, emulated FPA output and, optionally, processed Seceker data. The
display paramecters arc 640 x 480 pixels and a 90 Hz refresh rate. Three processors, each with
individual frame buffers, are responsible for updating the display image. One processor is
allocated to each of the two FPA data arrays and a third displays range, rate, and tume
informaton. The unique design of the graphics System, based upon the Inmos B408 and B409
TRAM boards, allows all three processors to simultaneously display their results on the same
monitor,

2.4. Interfaces

In addition to those interfaces which are an integral part of the Host (referenced above) and Data
Storage (referenced below) sub-systems, there are two important Seeker Emulator Interfaces: the
PFP interface and the Signal Processing interface.

2.4.1. PFP Interface

The PFP interface provides synchronized communication between the Secker Emulator and the
Parallel Function Processor. Using an Inmos-standard TRAM form factor, the interface provides
4 Transputer links for communication with the Seeker Emulator and a Georgia Tech-standard
PFP crossbar port.

The PFP interface is mounted in the Secker Emulator occupying a Size 2 TRAM site.
Physically, the board measures approximately 3" x 2" and uses a T212 (16-bit) Transputer. The
code for this processor is also given in Appendix A.

2.4.2. Signal Processing Interface

At the time of the writing of this document, the Signal Processing Interface had not been
completely speciiied. The develepment of this interface is under a different contract and is

menticned here for reference purposes. It can be assumed that the interface will support variabic

frame rates up to 100 Hz and FPA sizes up to 128 x 128 as these are the speciticd capabiiities of

the Seeker Emulator,
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2.5. Data Storage

2.5. Data Storage

Storage of the extremely large data files needed for operation of the Secker Emulator is provided
by an Exabyte 8mm tape drive mounted in a DEC MicroVax II Workstation. This system also
houses a Transputer-interface board provided by Caplin Cybemetics.

Before running the Seeker Emulator, the data must be loaded from tape. For a 169 frame
simulation, this can take over 20 minutes. The two routines 'senddata’ and 'send34000" perform
the actual transfer from the mass storage through the Transputer interface and to the Secker
Emulator. The 'send34000' routine is a modified version of the 'senddata’ program that reads data
from the tape in blocks of 34000 bytes. This is a non-standard block size, but using such a large
block size greatly reduces the loading time.
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3.1. ESSING (BDM manual)

3. Software Tools

Most of the software associated with the SSE is actually incorporated into the run-time program
(see Appendix A). One of the important programs which is run off-line is ESSING. ESSING is
the target and noise data file generator written by BDM.

3.1. ESSING (BDM manual)

Operation of the ESSING software is fully described in the ESSING USER'S MANUAL [1].
ESSING can be run on VAX-compatible systems and is available on the MicroVax [I that is
attached to the Seeker Scene Emulator. The data files produced can be enormous, for example,
the target data file for a 169 frame simulation would occupy in excess of 175 megabytes.
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4.1. Seeker Emulator Operation

4. Simulation Software

During real-time operation of the Seeker Scene Emulator, certain signal and object processing
operations can optionally be emulated by the Transputer array. These implementations may not
be as rigorous as those that are to be performed by custom VLSI chipsets, but they do test the
standalone operation of the SSE. The algorithms that are currently implemented are non-
uniformity compensation, thresholding, and hot-spot detection

4.1. Seeker Emulator Operation

The Occam source code shown in Appendix B is a single program that is executed by many
processors (over 200). The assignment of processes (sce Figure 2.4) is static and a relationship
between the processors and procedures can be illustrated in a table.

Table 4.1: Processor Assignments

Processor Number | Procedure Name Description

1000 Host Menu interface for user. Loads data files. Video
image storage.
0 Controller Responsible for sending commands to all

processes. Generates all timing signals.

1 Guidance Emulates a simple guidance procedure when the
PFP is not attached. Also handles commurnication
with the XBar process.

to

XBar This process executes on the GT-XBI module.
Comm nicates with the PFP Crossbar.

GTSEI Seeker Emulator Interconnect - this code controls

Lo

the switch network. The network is re-configured
for each frame depending on the actual LOS shift.

L performs simulated analog/digital conversion.

10-25 Background Receives target data, performs non-linearization
(up to 5th order) and adds noise data. Also

6
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4.2. Algorithms

30-45 Targetlead Shifts pointers to in-memory target data based
upon actual LOS shift. Streams data out 1o switch
network for gross shift. Passes shift information to
other Lead Processors.

100-255 Target Shifts pointers to in-memory target data based
upon actual LOS shift. Strecams data out to Lead
Target Processors.

500 SPController Manages messages to and from SP processes.

510-525 SignalProcessing Performs non-uniformity compensation,
thresholding, etc.

600-635 GraphicsBuffer Reduces data flow from 8 links down to 1 link.
640-643 Formatter Organizes data for display.

650-651 ImageDisplay This is the process that updates the screen display.
652 TrackDisplay Show range, time, etc. on the Scecker Display.

Also show centroid of identified target.

660 B409 Process responsible for controlling the analog
circuitry of the Display modules. Sets screen

width, height, palette, and timing.

4.2, Algorithms

4.2.1. Non-Uniformity Compensation

The coding for the non-uniformity compensation is a complete implementation ot the algerithm
as defined in {2]. This process can be performed in parallel and thus can run real-time.

This version of thresholding does not implement all of the modes available to the GT VLSI
Thresholding chip. Specifically. adaptive thresholding is not attempted and  adjusted
thresholding, while possible to do, is also not coded.
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4.3. Target/Scene Tapes

4.2.3. Hot-Spot Detection

For testing of the real-time operation, no attempt is made at clustering, centroiding, and tracking
using the Transputer array. Instead a simple hot-spot detection is performed. This is sufficient if
the target data files have been constructed appropriately. Obviously, for those cases when the
target cannot be determined using this simplistic approach, other hardware approaches will be

used.

4.3. Target/Scene Tapes

As mentioned above, the data files produced by the ESSING software are very large and strain
the capacity of conventional mass storage devices. For this reason, the Seeker Scene Emulator
uses an 8mm tape system (Exabyte) that can support up 4 gigabytes on a single cartridge. The
tape drive is mounted in a MicroVax 1I, and data can be transferred to the SSE through a
Transputer interface that also resides in the MicroVax.

4.4. Performance

The Georgia Tech Seceker Scene Emulator realizes all of its targeted performance goals.
Emulation of a 128 x 128 FPA at frame rates of 100 Hz is possible. Additionally, the
architecture is such that these capabilities could be extended if necessary.

One limitation is the generation of the off-line data files. The ESSING software takes a
considerable amount of time (hours) even on high performance systems. We have investigated
the parallelization of the basic ESSING software, so that this overhead could be avoided.
Unfortunately, another bottleneck is the loading of the data files from tape. For a user to convert
from the testing of one scenario to another would take a minimum of 30 minutes.

Georgia Tech's proposal is to leverage the hardware investment that has been made in the current
SSE and to produce an Advanced Sccker Scene Emulator that would not need to have
voluminous data files generated off-line. Testing of multiple scenarios could then proceed at a
rapid pace. Working with BDM Corp. and Teledyne Brown Engincering, we feel that we have a
reasonable approach to a Secker Scenc Emulator that could surpass the functionality of the
hardware-software described in this document.
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6. Appendices

6.1. Appendix A: Seeker Scene Emulator Publications
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BDM Corporation, ESSING User’s Manual, BDM/HTV-89-0796-TR, U. S. Armmy Strategic
Defense Command, Contract No.: DASG60-87-C-0111, 5 December 1989.

BDM Corporation, EXOSEEK Version 1.0: A Simulation of the LATS Seeker, U. S. Army
Strategic Defense Command, Contract No.: DASG60-87-C-0111, 31 January 1990.

BDM Corporation, EXOSEEK Version 2.0: A Simulation of the LATS Seeker, U. S. Ammy
Strategic Defense Command, Contract No: DASG60_87-C-0111, 15 May 1990.

Georgia Institute of Technology, Computer Engineering Rescarch Laboratory, Macrostructure
Logic Arrays Volumes 1,-3, U. S. Army Strategic Defense Command, Contract No.: DASG60-
85-C-0041, 20 July 1989.

Georgia Institute of Technology, Computer Enginecering Research Laboratory, Signal Processing
Algorithms - Georgia Tech Benchmark, U. S. Army Strategic Defense Command, Contract No.:
DASG60-85-C-0041, Special Technical Report No. STR-0142-90-008, 27 February 1990.

Teledyne Brown Engineering, GN&C Lab Seeker Emulator - An Assessment and
Recommendations, U. S. Army Strategic Defense Command, Contract No.: DASG60-87-C-0042,
May 1988.

6.2. Appendix B: Seeker Scene Emulator Operation Programs

6.2.1. Occam Source

6.2.1.1.Seeker Program File "secker.pgm”
--{{{ SC HostSeek
-—:::A 4 10

4¢USE "HostSeex.c8h"
--{{{¥ HostSeek
--:::% hostseek.0CC
-=}i}

-l }

--{{{ 3C Controller
--:::A 4 1C

$#JSEZ "controll.t8h"
--{{!F Controller
-=:::F CONTROLL.OCC

10
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SC XBar
:::A 4 10
#USE "xbar.t2h"
--{{{F XBar
--:::F XBAR.CCC

{

--{({ SC GTSEI
;1A 4 19
--{{{F gtsei.occ
T GTSEI.ZCC

$USE "backgrou.t8h"
-{{{ SC Background
--:::A 4 10

--{{{F Background
-=1:::F BACKXGROU.DCC
-=}1}
-=}1}

#USE "targetle.t8h"
--{{{ SC TargetLead
--:::A 4 10

--{{{F TargetLead
-=-:::F TARGETLE.OCC

E "target.t8h"
({{ SC Target
--:::A 4 10
¢ Target
¥ TARGET.OCC

i
L

=11}
-=1}}
-= i}

--:{! 3ignalP?rscessing
#+US= “"spcontro.t8h”
--¢{{ ST spPController
-=-:::A 4 10

-=-{: {7 SPController
~=-:::F SPCONTRO.OCC

.o4h"
== sSC g2
--:::A 4 10
=i 5P
-— 7 SP.CCC

- JTAC0LC3
LRl | - W E = Qe
#7708 “ilranbul,tEn

) et e
=i ZT FTilirstn2uflier

N [N

- kN v
- - T Filrsciurfer
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::F FIRSTBUF.OCC
}}
bl

#USE "secondbu.t8h"

--{{{ SC SecondBuffer

--:::A 4 10

--{{{F SecondBuffer
::F SECONDBU.OCC

-=-1}1}

~}1}1}

$USE "formatte.t8n"

--{{{ SC Formatter

--:::A 4 10

--{{{F Formatter
::F FCRMATTE.OCC

--11}

-=-1}}

#USE "imagedis.c8h"
--{{{ S8C ImageDisplay
-=::1:A 4 10

--{{{F ImageDisplay
--:::F IMAGEDIS.OCC

$USE "trackdis.c8h"
--{{{ SC TrackDisplay
--:::A 4 10
--{{{F TrackDisplay

:F TRACKDIS.OCC
-=}1}1}
-}}1}
#USE "b409stub.c2h”
--{{{ SC B409.stub
--:::A 4 10
-{{{F B409stub

::F B409stub.OCC

configuration
constants
image.shift IS 9

link deflnltlons

channels

linkQout IS O
linklout Is 1
link2out IS 2
link3out IS 3
linkQOin IS 4
1inklin IS S
1ink2in IS &+
1ink3in Is 7

o ANTY Controliier.iostT,
T8 ANY Conuroller.GTSEL
CF ANY Ccntroller.SpPC,
cEo oA Crosskbarzn,

SE ANY Suidance . X

%

m ct

(2

3ot

QT

@ re
e

GO

Do -
b=y O

Ul O

w O Oun
[\WRe RO Ne]
— QO

@ i~k
(D

()G
kg O3
(ORI &

>
"1ty
oW
=

fu

o)

@]

1]

+
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CHAN CF ANY
CHAN OF ANY

Guidance.SPController,
SPController.Graphics,

[16] (8] CHAN OF ANY Target.up,

[16] CHAN OF ANY Target.forward,
(16] CHAN OF ANY Target.GTSEI,
[(17] CHAN OF ANY BG.forward,

(16] CHAN OF ANY BG.SP

[16] CHAN OF ANY Graphics.SP,
{17} CHAN OF ANY SP.forward,

(91 CHAN CF ANY

4] CHAN CF ANY Format.Graphics
(4] CHAN OF ANY

-=-}}}

2LACED PAR
--{{{ HostSeeker
PROCESSOR 1000 T8

SPController.Guidance
Graphics.SPController

Target.down
Target.back
GTSEI.BG
BG.back

SP.Graphics
SP.back

Extractd, Extractl, Extract2, Extract3

Graphics. forward, Graphics.back

PLACE Host.Controller AT link2out

PLACE Controller.Host

AT link2in

HostSeeker (Controller.Host, Host.Controller)

--1}1}
--{{{ Controller
PROCESSOR 0O 78

PLACE Host.Controller AT linklin
PLACE GTSEI.Controller AT 1link3in
PLACE BG.back{0] AT 1link0Oin
PLACE SPC.Controller AT 1link2in
PLACE Controller.Xost AT 1linklout
PLACE Controller.GTSEI AT link3out
PLACE BG.forward(Q] AT linkOout
PLACE Controller.SPC AT 1link2out

Controller( Host.Controller,

-=}11i

~={ {4

GTSEI.Controller,
BG.back[0],
SPC.Controller,

Suidance

PROCESSOR 1 78

Controller.Host,
Controller.GTSEI,
BG.forward[O0],

Controller.SPC )

PLACE SPCcntroller.Guidance AT linkiin

PLACE XBar.Guidance AT 1inkQin

PLACE Guidance.SPController AT linklout

PLACE Guidance.X3ar AT linkQOout

Guidance( SPController.Guidance, Guidance.SPController,

XBar.Guidance, Guidance.XBar )

-=1it
-—{ 1 XBar
PROCZS3CR 2 T2

PLACE Guidance.XBar AT 1linklin

PLACE XBar.Guidance AT linklout

XBar.Guidance )

tas
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PLACE GTSEI.Controller AT 1i
PLACE Target.forward{C] AT 1i
PLATE Crossbar0 AT 1i
PLACE Crossbarl AT 1i
GTSEI( Controller.GTSEI, GTSEI.C
Target.back(Q], Target.
Crossbar0, Crossba
--11}}
~--{{{ Background
FLACED PAR 1 = 0 FOR 16
PROCESSOR 10+i T8
PLACE GTSEI.BGI1i] AT 11
PLACE BG.forward[i: AT 11
PLACE BG.back([i+1] AT 1i
PLACE BG.SP({i] AT 1i
PLACE BG.back({i} AT 1i
PLACE BG.forward[i+1l] AT 1i
Background( GTSEI.BG[1i], BG.
BG.forward (i}, BG.
3G.back([i+1], BG.
=111}
--{{{ Targetlead
PLACED PAR 1 = 0 FOR 15
PROCESSCR 30+1 T8
PLACE Target.down(i] (0] AT
PLACE Target.forward[i] AT
PLACE Target.back[i+1] AT
PLACE Target.GTSEI[i] AT
PLACE Target.up(i] (0] AT
PLACE Target.back(i] AT
PLACE Target.forward{i+1] AT
TargetLead( Target.down[i]
Target .GTSEI(i],
Target.forward(il,
Target.back[i+1],
)
PRCCZSSOR 45 T8
VAL 1 IS 15
PLACE Target.lown(i] [0] AT
PLACE Target.forwardiil} AT
PLACE BG.forward(1l5] AT
rLACZ  Target .GTIEI[L] T
PLACE Target.up{i] (0] T
PLACE Target.back|i] AT
PLACE BG.back({lg] AT
Targetlead( Tazget.deown({il (0], Ta
Target.forward(i], Ta

nklout
nk2out
nkQout
i.k3out

ontroller,
forward(0],
rl )

nk3in
nklin
nk2in
nkOout
nklout
nk2out

SP[i],
back[i],
forward{i+i}, i)

link2in
linkOin
link3in
linklout
link2out
linkQout
link3out

(01,

Target .back(i],
Target.forward([i+1],

link2in
1linkQOin
link3in
linklout
lirnk2out
LinkQout
link3out
rget.uplili0]},

rget.back(i],
BG.back [16],

Target.up(i] [0],

Tarcet .GTSEI[1i},
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PLACE Target.up[i](j-1] AT linklin
PLACE Target.down(i] (3] AT 1link2in
PLACE Target.down{i]([j-1] AT 1linklout
PLACE Target.up(i] (3] AT link2out

Target.down (i -173,

Target ( Target.up(il(j-1], 1(
Target.up(il (3], i, i)

Target.down(i] [3],

SignalProcessing
{ SPController
PROCESSOR 500 T8

PLACZ Controller.SPC AT linklin
PLACEZ Guidance.SPController AT link2in
PLACEZ Graphics.SpPContzroller AT 1link3in
PLACE SP.back(0] AT 1linkCin
PLACE SPC.Controller AT linklout
PLACE SPController.Guidance AT link2out
PLACE SPController.Graphics AT 1link3out
PLACE SP.forward(9Q] AT 1linkOout

SPC.Controller,
SPController.Guidance,
SkContrcllier.Gragphics,
S?.forward (0} )

Cencroller.SPC,
Guidance.SPController,
Graphics.SPCcntroller,
SP.back (01,

SPContrcller/

_—}"
I

--{{{ SP
PLACED PAR 1 = 0 FOR 16
PRCCESSOR 510+1i T4
PLACE Graphics.SP({1i] AT 1l1link3in
PLACE SP.forward{i] AT 1linklin :
PLACE SP.back{i+1] AT 1link2in
PLACE SP.Graphics(i] AT linkQOout
PLACE 5P.back(i]} AT linklout
DPLACE SP.forward{i+l] AT link2out
SP( Graphics.SP (i}, SP.Graphics(i],
SP.forward{i], S?P.back({i],
SP.pack{i+l7, 3P.fcorward{i+il, 1)
-1
~=}:}
--{{!l Graphics

-{{{ FirstBuffer
PLACED PAR i = 0 ZCR 8

PRCCZS3SCR  500+L 73
PLACE 3G.32(1] AT 1ink2in
PLACE  EZxrzraccdi{is+l; AT  linklin
?LACE Graphics.S?{i] AT 1linkCout
PLACZ Extractdli; AT  linklout
Tirstsuaffer( 2G.3201], Graphics.SP i1},
Extractd{i+1l], ExtractO{i], i, image.shift )

t
]
s
3]
)
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PLACE Extractl[i+1] AT
PLACE Graphics.SP({i+8] AT
PLACE Extractl(i] AT

FirstBuffer( BG.SP[i+8],
Extractl[i+1],
--}1}
--{{{ SecondBuffer
PLACED PAR 1 = 0 FCR 8

PROCESSCR 620+i1 T8

PLACE SP.Graphics([i] AT
PLACE Extract2([i+1] AT
PLACE Extract2(i] AT

linklin
linkOout
link2out :

Graphics.SP[i+8],
Extracti{i], i, image.shift )

link3in
link2in
linklout

SecondBuffer( SP.Graphics[i],

Extract2[i+1],

PLACED PAR i = 0 FOR 8

PROCESSOR 628+i T8

PLACE SP.Graphics({i+8] AT
AT 1linklin

PLACE Extract3[i+l]

PLACE Extract3(i] AT

Extract2[i], i, image.shift )

1link3in

link2out

SecondBuffer{ SP.Graphics([i+8],

Extract3(i+1},

-=}1}
--{{{ Formatters
PROCESSOR 640 T8

PLACE Extract0[0] AT
PLACE Format.Graphics{0] AT

Extract3(i], i, image.shift )

1link0in
linklout

Formatter( Extract0[0], Format.Graphics[0] )

PROCESSOR 5841 T8

PLACE Extractl(O0] AT
PLACE Format.Graphics(1l] AT

link0Oin
linklout

Tormatter( Ixtractl{n], Format.Graphics{l] )

1linkCin
linkicut

Formatter( Exrract2i{C], Format.Graphics(2] )

Y am
S .2, &

PLACE =xtract3(0] AT

srmat . Graghics (2] )

link0in

linkicnuz
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6.2.1.2. PROC B409

CHAN OF ANY templ, tempZ2

PLACE Format.Graphics (0] AT 1linklin
PLACE Format.Graphics{l] AT 1l1link2in
PLACE Graphics.back[1l] AT 1link3in
PLACE Graphics.forward(2] AT 1linkQin
PLACE Graphics.forward(1] AT 1link3out
PLACE Graphics.back({2] AT 1linkOout

ImageDisplay( Format.Graphics(0}, Format .Graphics(l],
Graphics.back (1], Graphics.forward(1l],
Graphics.forward{2], Graphics.back(2], O, *000 )

PRCCESSOR 651 T8

PLACE Format.Graphics{2] AT link2in
LACE Format.Graphics (3] AT 1inklin
PLACE Graphics.back(2] AT 1link3in
LACE Graphics.forward[3]) AT 1linkOin
PLACE Graphics.forward{2] AT link3out
PLACE Graphics.back(3] AT 1linkOout
imageDispliay({ Fcrmat.Graphicsi{2}, Format .Graphics (3],
Graphics.back(2], Graphics.forward{2],
Graphics.forward(3], Graphics.back(3], 1, 1000 )

-=1}!}
--{{{ Tracklisplay
PROCESSOR 652 T8

PLACE SpPController.Graphics AT linklin

PLACE Graphics.back{0]} AT 1link3in

PLACE Graphics.forward(1l] AT 1inkOin

PLACE Graphics.SPController AT linklout

PLACE Graphics.forward([0] AT link3out

PLACE Graphics.back(1l] AT 1linkOout

TrackDisplay( SPController.Graphics, Graphics.SPController,
Graphics.back([0], Graphics. forward (0],
Graphics.forward{1l], Graphics.back (1] )

2LACEZ Graphics.forward(0! AT 1ink0in
2LACE Graphics.back[0] AT 1linkOout

B409.stub( Graphics.forward(0], Graphics.backf0] )
~-=}ti:
=11}
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VAL ChannelModeSelect.p IS #B0O0O:
--{{{ Channeld defs

VAL ChannelAPixelAddressW.p IS #0000:
VAL ChannelAColorValue.p IS #0400:
VAL ChannelAPixelMask.p IS #0800:
VAL ChannelAPixelAddressR.p IS #0CO00:
-~11}

-=-{{{ ChannelB defs

VAL ChannelBPixelAddressW.p IS #1000:
VAL ChannelBColorValue.p IS #1400:
VAL ChannelBPixelMask.p IS #1800:
VAL ChannelBPixelAddressR.p IS #1C00:
-=}1}

--{{{ <ChannelC defs

VAL ChannelCPixelAddressW.p IS #2000:

VAL ChannelCColorValue.p IS #2400:
VAL ChanneliCPixelMask.p IS #2800:
VAL ChannelCPixelAddressR.p IS #2CQ0:
-=}}1

VAL ParameterFIFO.p IS #A000:
VAL StatusRegister.p IS #A000:
VAL CommandFIFO.p IS #A002:
VAL FIFQRead.p IS #A002:

=11}

--{{{ hardware placements
INT ChannelModeSelect

-~{{{ ChannelA declarations
INT ChannelAPixelAddressW
INT ChannelAColorValue

INT ChannelAPixelMask

INT ChannelAPixelAddressR
-=11}

--{{{ ChannelB declarations
INT ChannelBPixelAddressW :
INT ChannelBColorValue

INT ChannelBPixelMask

INT ChannelBPixelAddressR
--}11}

--{{{ <ChannelC declarations
INT ChannelCPixelAddressW
INT ChannelCColorValue

INT ChannelCPixelMask

INT ChannelCPixelAddressR
-=1}1

INT ParameterFIFO

INT StatusRegister

INT CommandFIFO

INT FIFORead :
--{{{ ChannelA placements

?LACE ChannelAPixelAddressW AT (ChannelAPixelAddressW.p >< mnint)

opw.shift

PLACE ChannelAColorValue AT (ChannelAColorValue.p >< minz)
cpw.shift

PLACE ChannelAPixelMask AT (ChannelAPixelMask.p >< mint)

bow.shift

PLACE ChannelAPixelAddressR AT (ChannelAPixellAddressR.p >< mint)

0
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PLACE ChannelBPixelMask
bpw.shift :

PLACE ChannelBPixelAddressR
bpw.shift :

~-=11}}

--{{{ ChannelC placements

PLACE ChannelCPixelAddressW
bpw.shift :

PLACE ChannelCColorValue
bpw.shift :

PLACE ChannelCPixelMask
bpw.shift

PLACE ChannelCPixelAddressR
bpw.shift

-=11}}

PLACE ChannelMocdeSelect
bpw.shift

PLACE ParameterFIFO
bpw.shift :

PLACE StatusRegister
bpw.shift :

PLACE CommandFIFO
tpw.shift

PLACE FIFORead
bpw.shift

--11}

--{{{ CRTC commands

VAL CTRCReset I& #00:

VAL CTRCBctrl IS #0D:

--}}11

--{{{ set.colour

AT

AT

AT

(ChannelBPixelMask.p ><

{(ChannelBPixelAddressR.p ><

(ChannelCPixelAddressW.p ><
(ChannelCColorValue.p ><
(ChannelCPixelMask.p ><

(ChannelCPixelAddressR.p ><

(ChannelModeSalect.p ><
(ParameterFIFOQ.p ><
{(StatusRegister.p ><
{CommandFIFO.p ><
(FIFORead.p ><

PROC set.colour ( VAL INT channel, colour, red, green, blue )
-- set up a colour in the G170 cclour look up table

CASE channel
INT channel.A
-—{{{
SEQ

ChannelAPixelAddressW

ChannelAColorValue

ChannelAColcrValue:=

ChannelAColorValue

-=}}1!
INT channel.B

-={{{

o
fo¥an

ChannelBPixelAddressW

ChannelBColorValue

:= 255 - (colour /\ #FF)
red
Jreen

blue

:= 255 - (colouxr /\ #FF)
red

ChannelBColorValue:= green

ChannelBColorValue := blue

==1}}

INT channel.C

-—{{{

3EQ
ChannelZPixelAddressW := 255 - (colour /\ #FF)
ChannelCColiorvaiue := red
ChannelCColorValue:= green
ChannelC7ZcloxrValue := plue

mint)

mint)

mint)
mint)
mint)

mint)

mint)
mint)
mint)
mint)

mint)

>>

>>

>>

>>

>>

>>

>>

>>

>>
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SEQ
address := data
time ? now
time ? AFTER (now PLUS 2)

=<}1}
~={{{ init.G170
PROC init.G170 (VAL INT channel, table)
INT red, green, blue:
SEQ
ChannelAPixelMask := #FF
IF
--{{{ table 0
table = "
VAL scale IS ({0, 18, 36, 54]
VAL bias IS 9
SEQ
set.colour {(channel, 0, 0, 0, 0) -~ black
SEQ 1 = 1 FOR 255
INT ix
SEQ
blue := scale((i>>4)/\3]
green := scale[ (i>>2)/\3]
red := scale(i/\3]
IFr
i >= #CO
blue := blue + bias
1 >= #80
green := green + bias
1 >= #40
red := red + bias
TRUE
SKIP
CASE channel
--{{{ <channel.A
INT channel.A

SEQ
ChannelAColorValue := red
ChannelAColorValue := green
ChannelAColorValue := blue
-=}11}
--{{{ channel.B
INT channel.B
SEQ
ChannelBColorValue := red
ChannelBColorValue := green
ChannelBColorValue := blue
-=}11}}
--{{{ channel.C
INT channel.C
SEQ
ChanrelCColcrvalue := red
ZharnelCColorValue := green
ChannelCColcrValue := blue

v
_——3 b

-={i{ COCMMENT table 1

Y
D

)

X

.
]
w
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blue := -1
SEQ i = 0 FOR 16
SEQ

red := red + 4

green := green + 4

blue := blue + 4

set.colour (channel, i, red, green,
=11}
=={{{ 16 - 32 red scale

red := -1

green := 0

blue := 0

SEQ 1 = 16 FOR 16
SEQ

red := red + 4
set.colour (channel, i, red, green,

-=1}1
--{{1 32 - 47 green scale
red := 0
green := -1
blue := 0
SEQ i = 32 FOR 16

SEQ

green := green + 4

set.colour (channel, i, red, green,
=1

-={{{ 18 - 63 blue scale
red := 3
green := 0
blue := -1
SEQ 1 = 48 FOR 16
SEQ

blue := blue + 4
set .colour (channel, i, red, green,
-=}1}

-={ 64 - 79 yellow scale
red := -1
green := -1
blue := 0
SEQ 1 = 64 FCR 15
SEQ
red := red + 4
Jreen := green + 4
set.colzur (channel, i, red, green,
=-ii}
-—{{d 30 - 35 cyan scale
red := 0
Jreen := -1
blue := -1
SEQ 1 = 30 FCR Lo
SEQ
green := green *+ 4
blue := biue + 4

set.colour (channel, i, red, green,

1

-3

- (i 3¢ - 111 magenta sca:e
red = -1
Green := 0O
L. L= noz 3
y“;—«z = red - 3
DLlle = DLiue = 4
EY Tl Inmanne:l, L, rad, 3reen,

blue)

blue)

blue)

blue)

biue)
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112 FCR 16

%]
[82]
Le]
[.

|

green := green + 4
set.colour (channel, i, red, green, blue)
red := red - 4
-=}}1
--{{!{ 128 =~ 143 green & blue scale with third red
red := 21
green := 63
blue -1
SEQ 1 128 FOR 16
SEQ
blue := blue + 4
set .colour (channel, 1, red, green, blue)
green := green - 4

144 - 159 blue & redscale with third green

o
f—l
[
o©
/]
[¢)}
(9%

SEQ 1 144 FCR 16
SEQ
red := red + 4
set .colour (channel, i, red, green, blue)

blue := blue - 4

{ 160 - 175 red & green scale with two-thirds blue

60 FOR 16

= green + 4
set.colour (channel, i, red, green, blue)
red - 4

6 =~ 191 green & blue scale with two-thirds red

pblue := blue + 4
set.colour (channel, i, red, green, blue)
Jreen := green - 4

VIO
01— D
IO S D -

207 blue 5 red scales with two-thirds graen

[
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}

-~ {

blue := 63
SEQ i = 208 FOR 16
SEQ

green := green + 4

set.colour (channel, i, red, green, blue)

red := red - 4
--11}
-—{{{ 224 - 239 green & blue scale with full red
red := 63
green := 63
blue := -1
SEQ i = 224 FOR 16

SECQ

blue := blue + 4§

set.colour (channel, i, red, green, blue)

green := green - 4
-=1t:
--{{{ 240 - 255 blue & red scale with full green
red := -1
green := 63

blue := 63
SEQ i = 240 FCR 16
SEQ

red := red + 4
set.colour (channel, i, red, green, blue)
biue := blue - 4
=iyt

-~}

-~}

TRUE

SKIP

1)
{{ set.timing

PROC set.timing( VAL INT16 width, height, frame.frequency,

VAL INT22 line.freguency, pixel.clock,
VAL BCOL interlace )

--{i{{ wvariables

INT AW, H4BP, HFP, HS:

INT horizontal.cells, flvyback:
INT AL, SL, vFP, VS, VBP:

-1

SEQ
--i{{ calculate horizcntal =—iming
hcrizontal.cells := INT{(pixel.clockx / line.frequency)>> &)
AW := ((INT width) >>
--{i{: CCOMMENT
~-:::A 0 0
=i
AW > (hcorizental.ceils - {(horizontal.cells/3)) -- 30%
37C°P -- Zisplilay 32t oo wile
TRUE

flyback :=

A=
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1F
(INT height) > 1024
AL := 1024
TRUE
AL := (INT height)
--{{{ COCMMENT test numbers
--:::A 00
--{{{ test numbers
IF
(INT AL) > (SL - (SL/5)) -- 80%
STCP -~ Image is set too tall for frame rate
TRUE
SKIP
-=11}
-=}1}
flyback := SL - (INT height)
VEP := 3
Vs := 3
VBP := flyback - 6
-=}11?
--{{{ send video timing
writeCRTC (CommandFIFO, CTRCReset)

o
W
Pl

interlace
writeCRTC (ParameterFIFQ, #1B)
TRUE
writeCRTC (ParameterFIFO, #12)
writeCRTC (ParameterFIFQ, ((AW - 2) /\ #FE))
writeCRTC (ParameterFIFO, (HS - 1) \/ ((VS /\ 7) << 95))
writeCRTC (ParameterFIFO, ((VS /\ #18) >> 3) \/ ((HFP -1) << 2))
writeCRTC (ParameterFIFQ, (HBP - 1) /\ #3F)
WriteCRTC (ParameterFIFQ, VFP /\ #3F)
writeCRTC (ParameterFIFO, AL /\ #FF)
writeCRTC (ParameterFIFO, ((AL /\ #0300) >> 8) \/ (VBP << 2))
-=}}1}
--{{{ wunblank display & select mode
writeCRTC (CommandFIFO, CTRCBctrl)
ChannelModeSelect := 1
==}

Uil v 004
M Z0Ox2 |
1 kD~ 3 O rd vd o~ —

locals
w~width, height, frame.frequency:
line.frequency, pixel.clock:
interlace, running:
6 channel, pixel, red, green, blue, table:
1

(’\)O\A-.-

TP —

-{{{ <command interpreter
: = TRUE

C( INT channel.i, 2
i72( INT cnhannel.B, 3 )
1730 INT crhann=21.C, 0 )
running
mmand ? CASE
crrc.init; width; heigh%, line.frequency:;
f:are.-rnquency plAeA clock; interlace
set.timing( ¥

dth height, rame. frequency,

24
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crtc.stop
running
--}11

I
—=}))

FALSE
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6.2.1.3. PROC B409S stub
PROC B409.stub ( CHAN OF ANY

#INCLUDE "crtc.inc"
#USE "graphics.lib"
B409( in )

in,

out )

"b409stub.occ”
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6.2.1.4. PROC Background “backgrou.occ”
PROC Background ( CHAN OF ANY fromTarget, toSP,
frecmPrev, toPrev, fromNext, tcoNex:,
VAL INT position )

#INCLUDE "s_header.inc"
REAL32 g.scale

--{{{ constants
VAL packet.length IS 6 :
VAL num.packets IS (128 * 8) / packet.length
VAL min.signal IS 0
VAL max.signal IS 65535
==t}
--{{{ ProcessRow
PRCC ProcessRow ( [packet.lengthl INT data,
{packet.length] REAL32 back. row, gain. row,

offset.row )

{1 REAL32 target RETYPES data
SEQ
SEQ i = 0 FOR packet.length
INT digital
SEQ
digital := INT TRUNC( (((target[i] + back.row([i]) =
gain.row[i}) + offset.row(il) * 3.3cal

O

iz
digital < min.signal
data(i] := min.signal
digital > max.signal
dataf{i]l := max.signal
TRUE
data(li)] := digital

-——11
--{i{!{ ProcessFrame
PRCC ProcessFrame ( CHAN OF ANY in, out,

{1281 {8] REAL22 Background, Gain, O0ffszet )

--ll{ retype array to packet.length

num.packets] [packe:.length] REAL32 o.packground RETYPES

2ackgrsund

inum.packets] [packet.length] REAL32 p.gain RETYPES Gain
‘num.packets] [packet.length] REAL32 ©p.offset RETYPES Dffset
-1
--:{+ wvariaples
INT in.ptr, Out.ptr, Drocess.ptz, temp
73] packer.length! INT burfer
PLACE Duffer IN WORKSPACE
==
SEZ

in.ptr = 2

Drocess.ptr o= i

our.ptr = 0

== 3ot Ilrst Itw

in 2 puifesfd

- 2 sectnd rtw oznd SrZcess flrst row
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in ? buffer{l]
ProcessRow( buffer[0}, p.background[l], p.gain(l], p.offset(1l] )
~=}}1}
--{{{ do middle rows
SEQ row = 1 FOR (num.packets-2)
SEQ
PRI PAR
PAR
in ? buffer[in.ptr)
out ! buffer([out.ptr]
ProcessRow( buffer{process.ptr], p.backgroundirow],
p.gain{row], p.offset{row] )

temp := out.ptr
out .ptr := process.ptr
process.ptr := in.ptr
in.ptr := temp

-~1t}
--{{{ process last row

VAL i IS num.packets - 1
PRI PAR

out ! buffer(out.ptr]

ProcessRow( buffer[process.ptr], p.background(il],

p.gain[i), p.offset[i] )

-=11
-={{
out buffer{ process.ptr 1}

}
{ output last row
1
-=}1}

-=}}}
~-{{{ CalibrationFrame
PROC CalibrationFrame ( CHAN QOF ANY out, VAL REAL32 level,

[128) [8) REAL32 Gain, Offset )

-~{{{ retype array to packet.length

[num.packets] [packet.length] REAL32 p.gain RETYPES Gain

[num.packets] [packet.length] REAL32 p.offset RETYPES Offset

-=}11}
~-{{{ wvariables

INT out.ptr :
[2] [packet.length] INT buffer
PLACE buffer IN WORKSPACE :
[packet.length] REAL32 b.row :
{packet.length] INT t.row :
~=11}
SEQ

out.ptr := 0

~-{{{ 4initialize

VAL INT i.level RETYPES level

SEQ 1 = 0 FOR packet.length

SEQ
b.row(i] := 0.0 (REAL32)
t.row(i] := i.level

-=}11
--{{( process first row
SEQ

buffer(0] := t.row

ProcessRow( buffer{0], b.row, p.gain{l], p.offset (1] )
-~} 1}
-~{{{ do middle rows
SEQ row = 1 FOR (num.packets-1)

SEQ

PRI PAR
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out ! buffer{out.ptr]
SEQ
buffer{l-out.ptr] := t.row
ProcessRow( buffer([l-out.ptr], b.row,
p.gain(row], p.offset[row] )
out.ptr := 1 - out.ptr
-=-1}}
--{{{ output last row
out ! buffer( out.ptr 1]
-=1}}

-=}11}
--{{{ SelectRow
PROC SelectRow ( (8] REAL32 dest, {128] REAL32 source )

SEQ i = 0 FOR 8
dest[i] := source[ (i*16) + position ]

“-11)

--{{{ wvariables

(max.frames] [128] (8] REAL32 Background
{128] [8] REAL32 Gain, Offset

BYTE length
[max.message] INT message
command IS message (0]
params IS [message FROM 1 FOR (max.message-1)]
[] REAL32 r.params RETYPES params
-=}}}
SEQ
--{{{ 1initialize last background frame
SEQ 1 = 0 FOR 128
SEQ j = 0 FOR 8
Background[max. frames-1) {1][3j] := 0.0008234782 (REAL32)
-=-11}}
WHILE TRUE
SEQ
--{{{ get command and pass on
fromPrev ? length::message
IF
position < 15
toNext ! length::message
TRUE
SKIP
==}}}
CASE command
--{{{ c.set.background
c.set.background
ProcessFrame( fromTarget, toSP, Background( params{0] 1,
Gain, Offset )
--11}
--{{{ <c¢.background.row
c.background. row
SelectRow({ Background[ params([0] ][ params(l] ], [r.params
FROM 2 FOR 128] )
--}1}
--{{( c.gain.row
c.gain.row
SelectRow( Gain[ params(0] ], [r.params FROM 1 FOR 128] )
-=}1}
--{{{ c.offset.row
c.offset.row
SelectRow( Offset{ params(0] 1, [r.params FROM 1 FOR 128] )
-=}1}}
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{REAL32))

(REAL32)

--{{{ c.global.scale
c.global.scale
g.scale := r.params (0]
-=1}}
--{{{ c.test.background
c.test .background
SEQ
SEQ i = 0 FOR 128
SEQ j = 0 FOR 8
VAL ccl IS (3 << 4) + position

SEQ
Gain[i][j] := 0.80008787 (REAL32) -~
( (REAL32 ROUND col) / 254.3456
Offset[il[3j] := 0.0008723984 (REAL32) +
((REAL32 ROUND i) * 19.789 (REAL32))
Background[max.frames-1]1 (1] {j] := 0.0008234782

-=}1}}
--{{{ c.calibration.frame
c.calibration.frame
CalibrationFrame( toSP, r.params([0], Gain, Off. - )
-=}1}




PAGES 31 - 34 INTENTIONALLY OMITTED

TEXT IS COMPLETE
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6.2.1.5. PROC Controller
PROC Controller ( CHAN OF ANY fromHost, toHost, fromGTSEI,
fromBG, toBG, fromSP, toSP )

PRI PAR
--{{{ make processing a high priority process
#INCLUDE "s_header.inc"
--{{{ wvariables

--{{{ command variables

BYTE length

[max.message] INT message

command IS message (0] :

params IS [message FROM 1 FOR (max.message-1)]
{1 REAL32 r.params RETYPES params

-=}1}

"control.occ”

toGTSEI,

[max.sim.frames] REAL32 frame.rate, frame.time, frame.range

(max.sim.frames] INT ticks :
{max.sim,frames] (p.length] REAL32 position

INT frames.loaded, start, value : -- temporary variables

INT current.frame, increment

INT offset, col, row :

BOOL test.mode

INT calibration.frame, num.cal.frames
(10] REAL32 calibration.level

[10] INT sp.cal.level

VAL seconds.per.tick IS 1.0E-6(REAL32)
TIMER clock

--{{{ force some scalars in vector space
[3] INT frame.array
sim. frame IS frame.array([0]
first.frame IS frame.arrayl(l] :
last.frame IS frame.array(2]:
==}}11}
==}}}
SEQ
-={{{ initialize
current .frame := max.frames - 1
increment := 1
test.mode := TRUE
calibration.frame := 10
==}1}
WHILE TRUE
SEQ
--{{{ get command
fromHost ? length::message
=~}
--{{{ process command
iF
--{{{ GTSEI and Target commands
(command >= 256) AND (command < 768)
toGTSEI ! length::message
-=1}}}
--{{{ Background commands
(command >= 768) AND ({(command < 1024)
toBG ! length::message
--11}
--{{{ Guidance commands
(command >= 1280) AND (command < 1536)
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toSP ! length::message
-=-}1}
--{{{ c.read.graphics
command = c.read.graphics
INT buflength
INT number.of.transfers :
[maxGraphicBuffer]BYTE graphicsBuffer
SEQ
toSP ! length::message
fromSP ? number.of.transfers
toHost ! number.of.transfers
SEQ 1 = 0 FOR number.of.transfers
SEQ
fromSP ? buflength::graphicsBuffer
toHost ! buflength::graphicsBuffer
-=}}1}
--{{{ c.frame.start
command = c.start.frame

SEQ
IF
params[0] < O
SKIP
params{0] = 0
sim.frame := params(1]
TRUE
sim.frame := first.frame + params[1l]
~={{{ sim.frame := MAX( 0, MIN( last.frame, sim.frame
))
IF
sim.frame < 0
sim.frame := 0
sim.frame > last.frame
sim.frame := last.frame
TRUE
SKIP
--}1}
increment := params|(2]
--calibration.frame := num.cal.frames
test .mode := FALSE

~--}11}}
--{{{ c.run.single
command = c.run.single
SEQ
IF
calibration.frame < num.cal.frames
--{{{ send calibration frame
SEQ
toBG ! BYTE 2; c.calibration.frame;
calibration.level[ calibration.frame ]
toSP ! BYTE 9; c.sp.frame; calibration.frame;
sp.cal.level{ calibration.frame ];
0; 65535;
0.0(REAL32); 0.0(REAL32): -1;
64 .0 (REAL32)
calibration.frame := calibration.frame + 1
-=}1}
sim.frame < first.frame
--{{{ send next non-FPA frame
SEQ
toSP ! 12(BYTE); c.guidance.run; 0; frame.range|
sim.frame J};
frame.time[ sim.frame }; 0; O0; position{
sim.frame ]
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toSP ! 6(BYTE); c.display.info; 0; frame.rangel

sim.frame ];
frame.time[ sim.frame ]; 0; O

IF
test .mode
frame.time[ sim.frame ] 1= frame.time(
sim.frame ] + (1.0(REAL32) /
frame.rate(
sim.frame 1)
sim.frame < last.frame

sim.frame := sim.frame + increment
TRUE
SKIP
--}1}
TRUE
--{{{ send next FPA frame
SEQ
current .frame := sim.frame - first.frame
offset := {((row /\ 3) << 2) + (col /\ 3)

toGTSEI ! BYTE 2; c.set.crossbar; (col >> 2) /\ 15
toGTSEI ' BYTE 5; c.set.target; current.frame;
offset; (row>>2); (col>>2)
toBG ! BYTE 2; c.set.background; current.frame
toSP ! BYTE 15; c.sp.frame; -1; 0; 2500; 65535;
frame.range[ sim.frame 1z
frame.time{ sim.frame 1};
current.frame+l; frame.rate(
sim.frame }; position! sim.frame)

IF
test.mode
~--{{{ wupdate statistics
SEQ
frame.time[ sim.frame ] = frame.time |
sim.frame ] + (1.0(REAL32) /
frame.rate{
sim.frame ])
frame.range( sim.frame ] := frame.range|

sim.frame ] -
(10000.0 (REAL32)
/ frame.rate[ sim.frame ])
-=}}}
sim.frame < last.frame
sim.frame := sim.frame + increment
TRUE
SKIP
-=}1}
--{{{ process any guidance commands
VAL delay.ticks IS INT ROUND (0.05 (REAL32) /
seconds.per.tick)
INT time.now, interrupt.time :
INT command
BOOL exit
SEQ
clock ? time.now
interrupt.time := time.now + delay.ticks

exit := FALSE
WHILE NOT exit
PRI ALT
clock ? AFTER interrupt.time
exit := TRUE
fromSP ? command
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--{{{ process command
CASE command
cc.shift.image
INT shift.col, shift.row :

SEQ
fromSP ? shift . ~nl;: shift.row
col := {(col + shift.col) /\ 511
row := (row + shift.row) /\ 511
ELSE
SKIP

--}11}
-=}1}
--}1}}
--{{{ c.run.continuous
command = c.run.continuous
VAL delay.ticks I8 INT ROUND ( S.0E-4 (REAL32) /
seconds.per.tick )
INT last.start.time, next.start.time, interrupt.time
INT command
BOOL running, exit
SEQ
--{{{ check sending calibration frames
WHILE calibration.frame < num.cal.frames
--{{{ send calibration frame
SEQ
toRG ! BYTE 2; c.calibration. frame;
calibration.level( calibration.frame ]
toSP ! BYTE 9; c.sp.frame; calibration.frame;
sp.cal.level[ calibration.frame }; 0;
65535,
0.0(REAL32); 0.0(REAL32); -1;
64 .0 (REAL32)
calibration.frame := calibration.frame + 1
-=}}1}
-=11}}
--{{{ initialize
clock ? last.start.time
interrupt.time := last.start.time
next.start.time := interrupt.time + delay.ticks
==}1}
running := TRUE
WHILE running
SEQ
--{{{ send current frame
IF
sim.frame < first.frame
--{{{ send next non-FPA frame
SEQ
--{{{ wait for correct time
INT current.time :
VAL wait.ticks IS INT ROUND( 1.0E-4(REAL32)
/ seconds.per.tick )

SEQ
clock ? current.time
IF
(next.start.time MINUS current.time) >
walt.ticks
clock ? AFTER next.start.time
TRUE
SKIP
-=1}}1}
toSp ! 12 (BYTE) ; c.guidance.run; Q;

frame.range( sim.frame ];

38
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frame.time{ sim.frame 1: 0 0:

position[ sim.frame ]
toSp ! 6 (BYTE) ; c.display.info; 0;
frame.range{ sim.frame 1};
frame.time{ sim.frame ]1; 0; O

-=11}

TRUE
--{{{ s<nd out FPA frame
SEQ
current.frame := sim.frame - first.f-ame
offset := ((row /\ 3) << 2) + (col /\ 3)

toGTSEI ! BYTE 2; c.set.crossbar; (col >> 2)

/\ 15
toGTSEI ! BYTE 5; c.set.target; current.frame;

offset; (row>>2); (col>>2)

--{{{ wait for correct time

INT current.time :

VAL wait.ticks IS INT ROUND( 1.0E-4(REAL32)
/ seconds.per.tick ) :

SEQ
clock ? current.time
IF
(next.start.time MINUS current.time) >
wait.ticks
clock ? AFTER next.start.time
TRUE

SKIP
==}

toBG ! BYTE 2; c.set.background; current.frame
toSP ' BYTE 15; c.sp.frame; -1; 0; 2500;
65535;
frame.range{ sim.frame ]
frame.time{ sim.frame ]:
current.frame+l; frame.rate(
sim.frame J]:
position( sim.frame ]

==}}}
-—{{{ move to next frame
IF
test .mode
--{{{ update statistics
SEQ
frame.time([ sim.frame ]
sim.frame ] + (1.0(REAL32) /

|

frame.time |

frame.rate|
sim.frame J])
frame.range([ sim.frame ] :=  frame.range/|
sim.frame ] -
(10000.0(REAL32) /
frame.rate{ sim.frame 1)
-1}
sim.frame < last.frame
sim.frame := sim.frame + increment
TRUE
SKIP
-=11}
--{{{ wupdate for next frame
last.start.time := next.start.time
--clock ? last.start.time
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next.start.time := last.start.time PLUS
sim.frame ]

tickslI

interrupt.time := next.start.time MINUS delay.ticks

-~}1}
--1}}
exit := FALSE
WHILE NOT exit
PRI ALT
clock ? AFTER interrupt.time
exit := TRUE
fromHost ? command
--{{{ process command
CASE command
cc.shift.image
INT shift.col, shift.row :
SEQ
fromHost ? shift.col; shift.row
col := (col + shift.col) /\ 511
row := (row + shift.row) /\ 511
cc.exit
SEQ
exit := TRUE
running := FALSE
ELSE
SKIP
--}1}
fromSP ? command
--{{{ process command
CASE command
cc.shift.image
INT shift.col, shift.row :
SEQ
fromSP ? shift.col; shift.row
col := (col + shift.col) /\ 511
row := (row + shift.row) /\ 511
ELSE
SKIP
-=11}}

-=-}1}
--{{{ c.frame.rate
command = c.frame.rate

SEQ
start := params[0]
frames.loaded := params[1l]

(frame.rate FROM start FOR frames.loaded] :=
[r.params FROM
frames. loaded]}

-==}}}
--{{{ c.frame.time

command = c.frame.time

SEQ
start := params[0]
frames.loaded := params{l]

{frame.time FROM start FOR frames.loaded] :=

FOR

{r.params FROM 2 FOR

frames. loaded]
-=11}}
--{{{ c.frame.range
command = c.frame.range
SEQ
start := params{0]
frames.loaded := params([l]
[frame.range FRCM start FOR frames.loaded] :=

40
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{r.params FROM 2
frames.loaded]
~=}}}
--{{{ c.sim.position
command = c.sim.position
INT ptr
SEQ
value := params(0]
start := params(l]
frames.loaded := params|[2]
ptr := 3
SEQ i = start FOR frames.loaded
SEQ
position(i] [value] := r.params(ptr]
ptr := ptr + 1
--11}
--{{{ c.sim.start.frames
command = c.sim.start.frames
SEQ
first.frame := params(0]
last.frame := params(1l]
IF
(first.frame + 1) < last.frame
SEQ
SEQ i = 0 FOR last.frame
ticks([i] := INT ROUND( (frame.time[i+1)]
frame.time({i]) /
seconds.per.tick )
ticks[ last.frame ] := ticks{ last.frame-1l ]
TRUE
SKIP
-=}1}
--{{{ c.test.controller
command = c.test.controller
SEQ
sim.frame := first.frame + (max.frames ~ 1)
test.mode := TRUE
row := 0
col := 0
ticks[ sim.frame ] := INT ROUND( ( 1.0(REAL32)
64.0(REAL32) ) /
seconds.per.tick )
frame.range( sim.frame ] := 100000.0 (REAL32)
frame.time[ sim.frame ] := 0.0 (REAL32)
frame.rate( sim.frame ] := 64.0 (REAL32)

--11}
--{{{ c.restart
command = c.restart

SEQ
calibration.frame := 0
test.mode := FALSE
sim.frame := 0
row := 0
col := 0

==}t

--{({ <c.set.calibration

cemmand = c.set.calibration

SEQ
num.cal.frames := params(0]
[calibration.level FROM 0 FOR num.cal.frames] :=
[r.params FROM 1 FOR num.cal.frames]

{sp.cal.level FROM 0 FCR num.cal.frames] :=

FOR

41
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[params FROM
num.cal.frames]
--}1}
--{{{ else SKIP
TRUE
SKIP
-=-}1}
--}}}
-=}1}
SKIP

l+num.cal. frames

FOR
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6.2.1.6. PROC Firstbuffer (Graphics Buffer)
PROC FirstBuffer ( CHAN OF ANY in, out,
VAL INT position, shi

--{{{ wvariables

(2] [64] INT input.buffer

INT count

-=}1}}

~--{{{ channels

CHAN OF ANY synchO, synchl, internal
-=}}1

--{{{ Receiver

PROC Receiver ( CHAN OF ANY in, outoO,

INT i
SEQ
i:=0
WHILE TRUE
SEQ
in ? buffer([i]
out0 ' i
outl ' i
i:=1-1

Zohh
--{{{ Sender

"firstbuf.occ’

fromNext, toPrev,

ft )

outl,

{2] (64] INT buffer )

PROC Sender ( CHAN OF ANY in, out, [2)[64] INT buffer )

INT 1
SEQ
WHILE TRUE
SEQ
in 2 1
out ! buffer(i]

-=11}}

--{{{ Extractor

PROC Extractor ( CHAN OF ANY internal,
VAL INT count )

--{{{ wvariables
[2][64][2] BYTE buffer
INT cutput
==}}}
SEQ
internal ? buffer(0]
output := 0
WHILE TRUE
SEQ
SEQ i = 0 FOR count
SEQ
PAR
out ! buffer{output]
in ? buffer[ l-output ]
output := 1 - output
PAR
out ! buffer [output]
internal ? buffer[l~outnut]
output := 1 -~ output

bl
{{ Formatter

in,

out,
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PROC Formatter ( CHAN OF ANY synch, out,
[2] [64])] INT input.buffer )

~--{{{ wvariables
[2]1({64]1[4] BYTE b.in RETYPES input.buffer
[64] [2] BYTE buffer :
[64*2] BYTE bufferl RETYPES buffer
INT in.ptr
==}1}
SEQ
WHILE TRUE
SEQ
--{{{ form message in buffer
SEQ
synch ? in.ptr

source IS input.buffer(in.ptr]

INT p
SEQ
p =0
SEQ 1 = 0 FOR 64
INT store
SEQ
store := sourcel[i] >> shift
--{{{ check for zeroing store
IF
store = 0
IF
source(i] <> O
store := 1
TRUE
SKIP
TRUE
SKIP
-=11}
bufferl[p] := BYTE store
bufferl[p+l] := BYTE store
P :=p + 2

-=}}}
out ! buffer

oy

SEQ
IF
position < 8
count := 7 - position
TRUE
count := 15 - position
PRI PAR
PAR

Receiver( in, synch0O, synchl, input.buffer )

Sender ( synchO, out, input.buffer )

Extractor( internal, fromNext, toPrev, count )

Formatter({ synchl, internal, input.buffer )
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6.2.1.7. PROC Formatter
PROC Formatter ( CHAN OF ANY in, out )

-=-{{{ constants

VAL buffer.size IS 64*16

--}1}

--{{{ wvariables

{2] (buffer.size] BYTE input.buffer,
(8] INT store.offset

-=-}}}

--{{{ channels

CHAN OF ANY synchO, synchl

-=}1}

--{{{ Receiver

PROC Receiver ( CHAN OF ANY in, out,

INT i
SEQ
i :=0
WHILE TRUE
SEQ
in ? buffer{i]
out ! i
i :=1-1

o)
--{{{ Formatter

"formatte.occ”

output .buffer

[2] [buffer.size] BYTE buffer )

PROC Formatter ( CHAN OF ANY in, out,
(2] (buffer.size] BYTE in.buffer, out.buffer )

INT out.ptr, in.ptr
SEQ
out.ptr := 0
WHILE TRUE
SEQ
in ? in.ptr
--{{{ format
[8]1[64] (2] BYTE inb RETYPES

in.buffer(in.ptr]

(64][16] BYTE outb RETYPES cut.buffer(out.ptr]

SEQ
SEQ 1 = 0 FOR 8
source IS inb([i]
VAL start IS i << 1

MOVE2D( source, 0, 0, outb, start, 0, 2, 64 )

-=}}}
out ! out.ptr
out.ptr := 1 - out.ptr

=11}
--{{{ Sender
PROC Sender ( CHAN OF ANY in, out,

INT i
SEQ
WHILE TRUE
SEQ
in ?2 1
out ! buffer(i]

S

SEQ
WHILE TR

[
Q]

{2] (buffer.size] BYTE buffer )

15
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PRI PAR
PAR

Recciver( in, synchoO,

Sender ( synchl,
Formatter{ synchO,

input .buffer )

out, output.buffer )

synchl,

input.buffer,

output.buffer )

46
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6.2.1.8. Various graphics routines "g_line.occ”
-—{{{ SC line

--:::A 3 10

--{{{ 1line

--{{{ libraries

#INCLUDE “"g_header.inc"

--}11}

--{{{ plot

PROC plot ( VAL [] INT window, {] BYTE screen,
VAL INT x, y, VAL BYTE color )

-- plots a single point on the screen
-- makes sure the pixels are actually in the window
VAL pixels.line IS window[ w.pixels.line ]

VAL size.x IS window!{ w.size.x )
VAL size.y IS window|[ w.size.y ]
SEQ
IF
(x < 0) OR (y < 0) OR (x >= size.x) OR (y >= size.y)
SKIP
TRUE
screen| (y * pixels.line) + x ] := color

-=1}}

-—{{{ draw.line

PROC draw.line ( VAL (] INT window, {[] BYTE screen,
VAL INT =x1, yl, x2, y2,
VAL BYTE color )

--{{{ clip.line
PROC clip.line (VAL INT x1, yl1l, x2, y2, INT result, VAL []INT window)
-- decides whether a line is totally on or off screen/window

--{{{ codes

VAL code.centre IS #00 : ~- 0000
VAL code.left IS #01 : ~- 0001
VAL code.right IS #02 : ~- 0010
VAL code.bottom IS #04 : ~- 0100
VAL code.top IS #08 : ~~ 1000

-=J1}
INT codel, code2 :
--{{{ PROC check
PROC check (VAL INT x, y, INT code)
VAL x.max IS window([ w.size.x ]
VAL y.max IS window[ w.size.y ]
SEQ
IF
-={{{ x.min <= x < x.max
(x >= 0) AND (x < x.max)
code := code.centre
-—}1}}
--{({{ x < x.min
Xx <0
code := code.left
--}11
--{{{ x > x.max
TRUE --x >= x.max

cnde := code.right
==t}
IF
--{{{ y.min =y < y.max
(y >= 0) AND (y < y.max)
SKIP
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-=}}}
-~{{{ y < y.min
y <0
code := code \/ code.top
-=}}}
~-={{{ y >= y.max
TRUE --y > y.max
code := code \/ code.bottom
-=}1}}
-=11}
SEQ

check (x1, yl, codel)
check (x2, y2, code?l)
IF
--{{{ 1line lies entirely within window
(codel \/ code2) = 0
result := in.range
-=11}
--{{{ 1line lies entirely outside window
(codel /\ code2) <> O
result := not.inrange
--11}}
--{{{ partially in window perhaps
TRUE
result := part.inrange
-—}1}

-—=}}}
--{{{ slow.draw.line
PROC slow.draw.line ( VAL [] INT window, (] BYTE screen,
VAL INT x1, yl, x2, yZ2,
VAL BYTE color )
-- uses Bresenham's integer algorithm to calculate plotting points
-- calls plot to draw actual pixels on the screen
VAL pixels.line IS window[w.pixels.line]}

INT dx, dy
INT two.dx, two.dy
INT error
SEQ
dx := x2 - x1
dy := y2 - yl
IF
{(dx <> 0) OR (dy <> 0)
SEQ
~-{{{ a line to draw
1IF
--{{{ dy =0 -- horizontal line
dy = 0
SEQ i = x1 FOR dx + 1
plot (window, screen, i, yl, color)
-=}11}
-={{{ dx =0 -- vertical line
dx = 0
SEQ
IF
dy > 0
SEQ i = y1l FOR dy + 1
plet (window, screen, x1, i, color)
TRUE
SEQ i1 = y2 FOR (-dy) + 1

plot (window, screen, xl, i, color)

dx <> 0 dy <> 0 -- diageonal line
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TRUE
INT %, ¥ :
INT delta.y
SEQ
x ;= x1
y ==yl
two.dx := dx + dx
IF
--{{{ dy >0
dy > 0
SEQ
two.dy := dy + dy
IF
--{{{ dy > dx
dy > dx
SEQ
error := two.dx - dy
--{{{ plot line
SEQ i = 0 FOR dy + 1
SEQ
plot (window, screen, x, y, color )
IF
error >= 0
SEQ
x = x + 1
error := error - two.dy
TRUE
SKIP
y 1=y + 1
error := error + two.dx
--11}}
--}1}}
--{{{ dy <= dx
TRUE
SEQ
error := two.dy - dx
--{{{ plot line
SEQ { = 0 FOR dx + 1
SEQ
plot (window, screen, x, y, color )
IF
error >= 0
SEQ
y =y +1
error := error - two.dx
TRUE
SKIP
X :=x +1
error := error + two.dy
~=}1}
==}
~=-1}}l}
--{{{ dy <0
TRUE
SEQ
dy := -dy
two.dy := dy + dy
IF
-—-{({ dy > dx
dy > dx
SEQ
error := two.dx - dy
--{{{ plot line

SEQ i = 0 FOR dy + 1
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P

and

SEQ
plot (window, screen, x, y, color)
IF
error >= Q
SEQ
Xx :=x +1
error := error - two.dy
TRUE
SKIP
y =y -1
error := error + two.dx

==}}}
==}i}
-={{{ dy <= dx
TRUE
SEQ
error := two.dy - dx
SEQ i = 0 FOR dx + 1

SEQ
plot (window, screen, x, y, color)
IF
error >= 0
SEQ
y =y -1
error := error - two.dx
TRUE
SKIP
X :=x +1
error := error + two.dy

-=-}1}
==~}}}
~=1}}}
~=}}1}
TRUE
plot (window, screen, x1, yl, color)

b}

{{ fast.draw.line

C fast.draw.line (VAL [] INT window, [] BYTE screen,
VAL INT x1, yl1, x2, y2,
VAL BYTE color)

}
{
0

-- uses Bresenham's integer algorithm to calculate plotting points
-- points are in increasing value<s of x
-- only called when the line is naown to be on screen / in window

-- the current pixel size is one

INT dx, dy, two.dx, two.dy, delta.x, delta.y :
INT error, pixel :

VAL pixels.line IS window[ w.pixels.line ]}

SEQ
dx := x2 - x1 -- always zero or positive
dy := y2 - y1
pixel := (yl * pixels.line) + x1
IF
(dx <> 0) OR (dy <> 0)
SEQ
--{{{ a line to draw
IF
--{{{ dy =0 -- horizontal line
dy = 0
SEQ i = pixel FOR dx + 1
screen{i] := cclor

-=tit

S0
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--{{{ dx =0 -- vertical 1line
dx = 0
SEQ
IF
dy > 0
SEQ i = 0 FORdy + 1
SEQ
screen[pixel] := color
pixel := pixel + pixels.line
TRUE
SEQ 1 = 0 FOR (-dy) + 1
SEQ
screen[pixel] := color
pixel := pixel - pixels.line
-=1}}
--{{{ dx <> 0 AND dy <> 0
TRUE
INT delta.y :
SEQ
two.dx = dx + dx
IF
dy > 0
delta.y := pixels.line
TRUE
\ SEQ
‘ dy := -dy
‘ delta.y := -pixels.line
| two.dy := dy + dy
IF
-={{{ dy > dx
dy > dx
SEQ
error := two.dx - dy
--{{{ plot line
SEQ i = 0 FORdy + 1
SEQ
screen[pixel]l := color
IF
error >= 0
SEQ
pixel := pixel + 1
error := error - two.dy
TRUE
SKIP
pixel := pixel + delta.y
error := error + two.dx
-=}}1
-=1}1
-={{{ dy <= dx
TRUE
SEQ
error := two.dy - dx
--{{{ plot line
SEQ i = 0 FOR dx + 1
SEQ
screen(pixel] := color
IF
error >= 0
SEQ
pixel := pixel + delta.y
error := error - two.dx
TRUE
SKIP
pixel := pixel + 1
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error := error + two.dy
--1}}
-=11}
--11}
-=}}1}
TRUE
screen[pixel] := color
-=}1}}
INT x3, y3, x4, y4
INT result
SEQ
--{{{ swap x1,yl with x2,y2 if x1 > x2
IF
x1l > x2
SEQ
x3 := x2
y3 := y2
x4 := x1
y4 := yl
TRUE
SEQ
x3 := x1
y3 := vyl
x4 := x2
yd = y2

-=11}}

clip.line (x3, y3, x4, y4, result, window)

iF
(result = in.range)
fast.draw.line (window, screen,
(result = part.inrange) OR (result
slow.draw.line (window, screen,
TRUE
SKIP

"

--{{{ draw.polyline

PROC draw.polyline ( VAL (] INT window,
VAL (] [2]INT points

-- calls draw line to draw the lines

x3,

X3,

Y3,
¥y3,

x4, y4, color)
in.range)
x4, y4, color}

{] BYTE screen,
, VAL BYTE color)

INT x, Yy
SEQ
x := points(0]({0]
y := points({0] (1]
SEQ i = 1 FOR (SIZE points) -1
VAL point IS points[i]
SEQ
draw.line( window, screen, x, y, point (0], point(l], color )
x := point{0]
y := point([1l]
-=-}1}1}
--{{{ draw.rectangle
PROC draw.rectangle ( VAL [] INT window, [] BYTE screen,
VAL [2][2]INT p, VAL BYTE color)
-- calls draw lire to draw the lines
INT %, ¥
SEQ
draw.line( window, screen, p(0]([(0), p(01(1], p(1](0], p(0Ol[1],

colo

o

tJ
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draw.line( window, screen, p{1](0], p(0][1], p(1}(0], p[1l]([1], colocr

)
) draw.line( window, screen, p{l1](0}, p[1](1), p[0l(0], p{1]({1], colcr
draw.line( window, screen, p{0]1(0}, pl(1]1(1), p{0]({0], p[0O](0], color

)

S-1h)
—=}1}
-=}1)

th
(Y
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6.2.1.9. Graphics system control routines "g_system.occ”
~-{{{ 8C system

--:::A 3 10

--{{{ system

--{{{ 1libraries

#INCLUDE "crtc.inc"
#INCLUDE "g_header.inc"
-=11}
--{{{ set.colour
PROC set.colour ( CHAN OF CRTC message,
VAL INT channel, pixel, red, green, blue )
-~ set up a colour in the G170 colour look up table
SEQ
message ! crtc.color; INT16 channel; INT16 pixel;
INT16 red; INT16 green; INT1l6é blue

—-11)
--{{{ set.timing
PROC set.timing( CHAN OF CRTC message,

VAL INT width, height, line. frequency, frame.
pixel.clock,
VAL BOOL interlace )
SEQ
message ! crtc.init; INT16 width; INT16 height;
line. frequency;
INT16 frame.rate; INT32 pixel.clock; interlace
-=}1}
--{{{ set.B408
PROC set.B40§( VAL INT DS, IE, EM, OE, R )
--{{{ system constants
VAL bpw.shift IS 2
VAL mint IS MOSTNEG INT
VAL DisplayStart.address IS (#00000000 >< mint) >> bpw.shift
VAL InterlaceEnable.address IS (#000C0000 >< mint) >> bpw.shift
VAL EventMode.address IS (#00100000 >< mint) >> bpw.shift
VAL OutputEnable.address IS (#00140000 >< mint) >> bpw.shift
VAL Ready.address IS (#00040000 >< mint) >> bpw.shift
INT DisplayStart, InterlaceEnable, EventMode, OutputEnable, Ready

PLACE DisplayStart AT DisplayStart.address
PLACE InterlaceEnable AT InterlaceEnable.address
PLACE EventMode AT EventMode.address
PLACE OutputEnable AT OutputEnable.address
PLACE Ready AT Ready.address
-=}1}
SEQ

DisplayStart := DS

InterlaceEnable := IE

EventMode := EM

OutputEnable := OE

Ready := R

O =
€Y~

{ init.G17G
init.G17C (CHAN OF CRTC message, VAL INT channel, table)

MOl
RVEN|

2

)
O

rate,

INT32
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message ! crtc.initLUT:; INT16 channel; INT16 table

“-11)
--{{{ clear.window
PROC clear.window (VAL [] INT window, [] BYTE screen)

VAL size.x IS window| w.size.x ]
VAL size.y IS window{ w.size.y ] :
VAL pixels.line IS window([ w.pixels.line ] :
VAL b.color IS BYTE window[ w.background.color ]
INT ptr
SEQ
SEQ i = 0 FOR size.x
screen(i} := b.color
ptr := pixels.line
SEQ i = 0 FOR size.y - 1
SEQ
(screen FROM ptr FOR size.x] := [screen FROM 0 FOR size.x]

ptr := ptr + pixels.line

|
1
———

e
—— o
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6.2.1.10. Graphics text routines "g_text.occ”

--{{{ SC text
--:::A 3 10
-—{{{ text
#INCLUDE "g_header.inc"
-={{{ FUNCTION GetINT
INT FUNCTION GetINT (VAL INT pointer, VAL {[] INT table)
INT return :
VAL [] BYTE b.table RETYPES table
VALOF
[4]BYTE return.b RETYPES return
SEQ
return.b(0]
return.b{1]
return.b(2]
return.b[3]
RESULT return

b.table[pointer)

b.table(pointer + 1]
b.table(pointer + 2]
b.table[pointer + 3]

wnn

-=}1}
-=-{{{ FUNCTION GetINT1l6
INT16 FUNCTION GetINT16 (VAL INT pointer, VAL [] INT table)
INT16 return :
VAL [] BYTE b.table RETYPES table
VALOF
[2)BYTE return.b RETYPES return
SEQ
return.b (0]
return.b (1]
RESULT return

b.table{pointer]
b.table{pointer + 1]

1]

-=11}}
-—{{{ FUNCTION GetBYTE
BYTE FUNCTION GetBYTE (VAL INT pointer, VAL [] INT table)
BYTE return :
VAL {] BYTE b.table RETYPES table
VALOF
SEQ
return := b.table[pointer]
RESULT return

-=11)
--{({{ get.font.spec
PROC get.font.spec ( VAL {] INT font, [fs.size] INT spec)

SEQ
spec| fs.PixWidth
spec{ fs.PixHeight
spec| fs.FirstChar
spec([ fs.LastChar
spec( fs.RBitsOffset

INT (GetINT16 (dfPixWidth.p, font))
INT (GetINT1l6 (dfPixHeight.p, font))
INT (GetBYTE (dfFirstChar.p, font))
INT (GetBYTE (dflLastChar.p, font))
Get INT (dfBitsOffset.p, font)

[
{1 I T

-=}}]
--{{{ scroll
PROC scroll ( VAL [] INT window, []BYTE screen,
VAL INT jump.size )
-- scrolls a screen or window by the required number of
(Jump.size)

VAL size.x IS window[ w.size.x ]

VAL size.y IS window| w.size.y |

VAL pixels.line IS window{ w.pixels.line ]

VAL b.color IS BYTE window|{ w.background.color )

INT pl, p2

lines
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IF
(jump.size > 0) AND (jump.size < size.y)
--{{{ scroll screen
SEQ
pl := 0
p2 := pixels.line * jump.size
SEQ 1 = 0 FOR (size.y - jump.size)
SEQ
[screen FROM pl FOR size.x]}
pl := pl + pixels.line
p2 := p2 + pixels.line
SEQ i = 0 FOR size.x
screen[ pl + i ] := b.color
p2 := pl + pixels.line
SEQ 1 = 0 FOR (jump.size - 1)

[screen FROM p2 FOR size.x]

SEQ
[screen FROM p2 FOR size.x] := [screen FROM pl FOR size.x]
p2 := p2 + pixels.line

==}1}

jump.size > 0
--{{{ <clear screen
SEQ

SEQ i = 0 FOR size.x
screen[ i ] := b.color
p2 := pixels.line
SEQ i = 0 FOR (jump.size - 1)
SEQ
[screen FROM p2 FOR size.x] := [screen FROM 0 FOR size.x]
p2 := p2 + pixels.line
~=}11}
TRUE
SKIP

~=}1}1}
--{{{ draw.char v2.0
PROC draw.char ( (] INT window, [] BYTE screen,
VAL BYTE char,
VAL (] INT font, VAL (fs.size] INT spec )

--{{{ constants
VAL mask IS 1 << 7

pixels.line IS window{ w.pixels.line ]
size.x IS window[ w.size.x ]
size.y IS window([ w.size.y ]
cursor.x IS window[ w.cursor.x ]
cursor.y IS window{ w.cursor.y ]

VAL [] BYTE Db.font RETYPES font
-=}}1

--{{{ wvariables

INT bit, pixel

INT bitmask

INT char.width, offset, PixWidthBytes
INT char.spacing

INT character

-=11}1}

-={{{ line feed

PRCC line.feed ()

SEQ

(7]
-~
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SKIP
TRUE
INT scroll.lines
SEQ
scroll.lines := (spec[ fs.PixHeight ] - (size.y - cursor.y))

cursor.y := (size.y - spec| fs.PixHeight ]) - 1
scroll( window, screen, scroll.lines )

-=-}}}
SEQ
character := INT char
IF
char = '*n'
line.feed ()
char = '*¢!
~-{{{ carriage return
cursor.x := 0
-=11}
(character >= spec{ fs.FirstChar ]) AND (character <= spec]|
fs.LastChar])

SEQ
character := character - sp2c{ fs.FirstChar ]}
--{{{ set font data
IF
spec|[ fs.PixWidth ] <> 0 -~ Fixed
Width
SEQ
PixWidthBytes = (spec|[ fs.PixWidth ] + 7) >> 3
char.width = spec( fs.PixWidth j
offset := (character * (PixWidthBytes * spec|
fs.PixHeight 1)) +
spec{ fs.BitsOffset ]
char.spacing := char.width
TRUE -

Variable Width
INT char.width.p, char.pointer.p
SEQ
char.width.p
char.pointer.p

CharTable.p + (character << 2)
char.width.p + 2

Woaonou

char.width INT (GetINT1l6(char.width.p, font))
offset INT (GetINT16 (char.pointer.p, font))
PixWidthBytes (char.width + 7) >> 3

char.spacing char.width + 1
=-~1}}
IF
-~-{{{ char too big
(char.width > size.x) OR (spec[ fs.PixHeight ] > size.y)
SKIP
-=}}}
--{{{ room to draw char
BOOL delaved.crlf
TRUE
SEQ
delayed.crlf := FALSE
iF
-=-{{{ room to draw whole char
{{cursor.x + char.spacing) < size.x) AND
((cursor.y + spec| fs.PixHeight ]) < size.y)

SKIP
-=11}
~-{{{ room to draw but at end of line
({cursor.x + char.spacing) = size.x) AND
((cursor.y + spec| fs.PixHeight ]) < size.y)
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delayed.crlf := TRUE
--}1}
--{{{ we need carriage return - line feed
TRUE
SEQ
cursor.x := 0
line.feed ()
-=}}}
pixel := (cursor.y TIMES pixels.line) + cursnr.x
--{{{ plot foreground only
VAL f.color IS BYTE window|[ w.foreground.color ]}
SEQ
SEQ i = 0 FOR spec{ fs.PixHeight ]
SEQ
--{{{ draw row
SEQ 3 = 0 FOR PixWidthBytes

pixels.line

0

R

b}
{{
oC

|
OIS N NP

U) e

}
{

SEQ
bitmask := mask
VAL this.byte IS INT b.font [
offset+((spec(fs.PixHeight] TIMES j) + i) ]
SEQ k = 0 FOR 8
SEQ
bit := this.byte /\ bitmask
IF
~-{{{ leave background as it is
bit = 0
SKIP
--}111
~-{{{ plot foreground bit
TRUE
screen{ pixel ] := f.color
~=1}}
pixel := pixel + 1
bitmask := bitmask >> 1
==11}
pixel := (pixel - (PixWidthBytes<<3)) +
Cursor.x := Cursor.x + char.spacing
--1}}
IF
delayed.crlf
~-{{{ we need carriage return - line feed
SEQ
cursor.x := 0
line.feed ()
~=}1}
TRUE
SKIP
--}11}
TRUE
SKIP
write.string v2.0
write.string ( [] INT window, [] BYTE screen,
VAL (] BYTE string, VAL [] INT font )
size] INT 3gec
e~ .font.spec( fonz, spec )
Z0 L = 0 FCR (SIZE string)
draw.char{ window, s3Creen, stringfil, font, spec )
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--}1}
--{{{ string.width
PIOC string.width ( VAL {] INT font, VAL {] BYTE string, INT width )

[fs.size] INT spec

SEQ
get.font.spec( font, spec )
width := 0

SEQ 1 = 0 FOR SIZE string
--{{{ add width for character[i]
INT character
SEQ
character := INT string([i]
IF
(character >= spec{ fs.FirstChar }) AND (character <= spec]|
fs.LastChar] )

SEQ
character := character - spec| fs.FirstChar )
--{{{ determine width from font
IF

spec{ fs.PixWidth ] <> 0 -
Fixed Width
width := width + spec[ fs.PixWidth )
TRUE -
Variable Width
INT char.width.p, char.pointer.p

SEQ
char.width.p := CharTable.p + (character << 2)
width := (width + 1) + (INT(GetINT16(char.width.p,
font)))
-=}}}
TRUE
SKIP

~=}}}

t

|
—
——— e
—
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'

6.2.1.11. GIF routines (save captured display images) "gif.occ’'
#INCLUDE "hostio.inc"

#USE “hostio.lib"

PROTOCOL message IS INT; INT :

PROC Encode (CHAN OF SP fs, ts, VAL INT32 GIFFile,
VAL INT MaxColumn, MaxRow, BitsPerPixel,
VAL []JINT Palette, VAL [](]JINT Pixels)
--{{{ GIF Encoder
PROC Encoder (CHAN OF message out, VAL [][]1INT pixels,
VAL INT bitsPerPixel)

R N N aE

VAL max.table.size IS (1 << 13)

VAL pixel.rows IS (SIZE pixels)

--{{{ PROC Clear

PROC Clear (VAL INT bits.per.pixel, INT CodeSize, NextValidCode,
MaxCode, [max.table.size]lINT Child, Sibling)

SEQ
CodeSize := bits.per.pixel + 1
NextValidCode :=(1 << bits.per.pixel) + 2
MaxCode := 1 << (bits.per.pixel + 1)
SEQ I = 0 FOR max.table.size
SEQ

Child [I] := 0
Sibling [I] := 0
=11l
-~{{{ wvariable declarations
[max.table.size] INT child, sibling, shade
INT codeSize, clearCode, endCode,
minCode, maxCode, nextValidCode,
color, son, parent, maxColor, pixCol, pixRow, pixelColumnsMl
-=-111}
SEQ
maxColor := (1 << bitsPerPixel) - 1
color := 0
--{{{ Initialize
SEQ i = 0 FOR max.table.size
SEQ
child [i] := O
sibling [i] := 0
codeSize := bitsPerPixel + 1
clearCode := 1 << bitsPerPixel
endCode := clearCode + 1
nextValidCode := endCode + 1
maxCode := clearCode << 1
==1}}
out ! clearCode; codeSize

Ir
{0 < pixel.rows)
__{."{
SEQ
cixelCclumnsMl := SIZZ pixels [0]
IF
(0 < pixelColumnsMl)
SEQ
cslor = piuels 121107
DixelColumnsMl = pixellolumnsMl - 1
7
(L < plzellllamnsMl)
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pixRow
pixCol

TRUE

SEQ
pixRow
pixCol

TRUE
color := maxCo
-=}}}
TRUE

P o

nu
O

lor + 2

color := maxColor + 2

parent := color
WHILE (color <= maxColor
--{{{ Compress
SEQ
IF
(pixRow < pixel.ro
-={{{
SEQ
color := pixel
IF
(pixCol < pi
pixCol :=
TRUE
SEQ
pixRow
pixCol
--11}1}
TRUE

=0

)

wS)
s [pixRow] [pixCol]
xelColumnsMl)

pixCol + 1

pixRow + 1

color := maxColor + 2
son := child [parent]

IF
son <= 0

--{{{ Parent has no son

SEQ
child ([parent]

:= nextValidCode

shade [nextValidCode] := color

out ! parent;

codeSize

parent := color

nextValidCode

--=}}}
TRUE

:= nextValidCode + 1

--{{{ Otherwise

SEQ
IF
shade ([son]
parent :=
TRUE

= color
son -- make new parent

--{{{ son not right color
BOOL looping
INT brother

SEQ
brother
looping

;= s0on
:= TRUE

WHILE looping

SEQ
IF

sibling ([brother] > 0

--{{{ Brother has brother

SEQ
brother := sibling [brother]
183
sh [braotherl = color

62
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looping := FALSE

parent := brother
TRUE
SKIP
--}}}
TRUE
--{{{ No brother, so create one
SEQ
looping := FALSE
sibling [brother] := nextValidCode
shade [nextValidCode] := color
out ! parent; codeSize
parent := color
nextValidCode := nextValidCcde + 1

--}11}
-=}}1}
--}}11}
--{{{ Change code size if required
IF
nextValidCode > maxzCode
IF
codeSize < 12
SEQ
codeSize := codeSize + 1
maxCode := maxCode << 1
TRUE
SEQ
out ! clearCode:; codeSize
Clear (bitsPerPixel, codeSize, nextValidCode,
maxCode, child, sibling)
TRUE
SKIP
-=}11}
-=}11
out ! endCode; codeSize

==}t}

--{{{ so.fwrite.INT1l6

--Writes 2-byte integer, L3B first

PROC so.fwrite.INT16 (CHAN OF SP fs, ts, VAL INT32 StreamlID,
VAL INT16 Value, BYTE Result)

VAL msb IS #FF00 (INTL16)
VAL lsb IS #00FF (INT16)

BYTE Result?2
VAL [2]BYTE array RETYPES Value

SEQ
--so.fwrite.char (fs, ts, StreamID, BYTE (Value /\ lsb), Result)
--s50.fwrite.char (fs, ts, StreamID, BYTE ((Value /\ msb) >> 8),
Resultl)
--Result := BYTE ((INT Result) \/ (INT Result2))

so.fwrite.string (fs, ts, StreamID, array, Result)

!
{ ANriteBlcock
C WriteBlock (CHAN OF Sp fs3, ts, VAL INT32 StreamlID,

r s LT 52 Y~ e T Vel ) IR
AR gl-ak, INT Lenown, =Y7TC%

=) 4.‘»)
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so.fwrite.string (fs, ts, StreamlD,
[buffer FROM 0 FOR (Length+l)], Result)
Length := 0

11}
--{{{ BlockByte
PROC BlockByte (CHAN OF SP fs, ts, VAL INT32 StreamlID,
[255] BYTE Block, INT 1Index, VAL BYTE Data,

Result)

SEQ
Block [Index] :=
Index := Index +
IF
Index = 255
WriteBlock {fs, ts, StreamID, Block, Index, Result)
TRUE
SKIP

Data
1

-=1}}
-=-{{{ Output process from Encoder
PROC Output (CHAN OF message FromEncoder, VAL INT32 GIFFile,
VAL INT MaxColumn, MaxRow, BitsPerPixel,
VAL []INT Palette )
--{{{ Constants
VAL byte.mask IS #FF (INT32)
VAL size.of.int IS 4 :
VAL colors IS (1 << BitsPerPixel)

VAL max.byte IS 40

VAL depth IS 2 :

VAL max.gray IS (1 << BitsPerPixel) :

VAL ppw IS ((size.of.int * 8) / BitsPerPixel)
VAL wpsl IS (MaxColumn / ppw)

VAL red IS 0 :

VAL green IS 1 :

VAL blue Is 2

VAL gif.signature IS "GIF87a"
VAL global.color.map IS #80

VAL color.res IS ((depth - 1) << 4)
VAL bits IS (BitsPerPixel + 1)
VAL screen.height IS (INT16 MaxRow)

VAL screen.left IS 0 (INT16)

VAL screen.top IS 0 (INT1l6) :

VAL screen.width IS (INT16 MaxColumn)

VAL screen.descriptor IS
(BYTE ((global.color.map \/ color.res) \/
(BitsPerPixel - 1)))
VAL background IS 0 (BYTE) :
VAL endCode IS ((1 << BitsPerPixel) + 1)
-=}}}

BYTE Result

INT CodeSize, OutByte, Shift, Value
INT32 Out

(3] BYTE ColorValue

[255] BYTE OutBlock

SEQ
CutByre := 0
--{{{ GIF Signature
so.fwrite.string (f5, ts, GIFFile, gif.signature, Result)
=1l
--i{{ Screen Descriptor

BYTE
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so.fwrite.INT16 (fs, ts, GIFFile, screen.width, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.height, Result)
so.fwrite.char (fs, ts, GIFFile, screen.descriptor, Result)
so.fwrite.char (fs, ts, GIFFile, background, Result)
so.fwrite.char (fs, ts, GIFFile, 0 (BYTE), Result)
-=-}}}
--{{{ Global Color Map
VAL PaletteColors IS (SIZE Palette)
SEQ I = 0 FOR colors
SEQ
IF
(I < PaletteColors)
SEQ
ColorValue [blue] :=
(BYTE ((INT32 Palette [{I]) /\ byte.mask))
ColorValue ([green] :=
(BYTE (((INT32 Palette [I]) >> 8) /\ byte.mask))
ColorValue [red] :=
(BYTE (((INT32 Palette [I]) >> 16) /\ byte.mask))

TRUE
SEQ
ColorValue [blue] := 0 (BYTE)
ColorValue ([green] := 0 (BYTE)
ColorValue [red] := 0 (BYTE)

SEQ J = 0 FOR 3
so.fwrite.char (fs, ts, GIFFile, ColorValue {J], Result)

==}t
--{{{ Image Descriptor
so.fwrite.char (fs, ts, GIFFile, ',', Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.left, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.top, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.width, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.height, Result)
so.fwrite.char (fs, ts, GIFFile, 0 (BYTE), Result)
==}l
--{{{ Raster Data
--First byte is bits per image pixel
so.fwrite.char (fs, ts, GIFFile, BYTE BitsPerPixel, Result)
--{{{ Get first code
FromEncoder ? Value; CodeSize
Shift := CodeSize
Ccut := (INT32 Value)
--11}}
--{{{ Accept and package codes until end of image
WHILE (Value <> endCcocde)

SEQ

~-{{{ Write any finished bytes
WHILE (Shift > 8)
SEQ
BlockByte (fs, ts, GIFFile, OutBlock, OutB3yte,
BYTE (Out /\ byte.mask), Result)

Qut := Qut >> 8
Shift := Shift - 8
b}
{{{ Add next code

omEncoder ? Value ; CodeSize
t := Out \/ ((INT32 Value) << Shift)
c= Shifs + Toaniize

— ry
-t

- 1O T
[ s ol S O |
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BlockByte (fs, ts, GIFFile, OutBlock, OutByte,
BYTE (Out /\ byte.mask), Result)
Qut := Out >> 8
Shift := Shift - 8
IF
OutByte <> 0
WriteBlock (fs, ts, GIFFile, OutBlock, OutByte, Result)
TRUE
SKIP

--Raster data terminates with O-byte block

WriteBlock (fs, ts, GIFFile, OutBlock, OutByte, Result)
-=}}1

-=}}}

-=-{{{ GIF Terminator

so.fwrite.char (fs, ts, GIFFile, ';', Result)

--}}}

-1

CHAN OF message EncoderToQutput
PAR
Encoder (Pixels, EncoderToOutput, BitsPerPixel)
Output (EncoderToOutput, GIFFile,
MaxColumn, MaxRow, BitsPerPixel, Palette)
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6.2.1.12. Altemmative GIF routines
#INCLUDE "hostio.inc"
#USE "hostio.lib"

PROC Encode (CHAN OF SP fs, ts,
VAL INT MaxColumn,
VAL []INT Palette,
-—{{{ GIF Encoder
PROC Encoder (CHAN OF INT
bitsPerPixel)

--{{{ putCode

"gif02.0cc"

VAL INT32 GIrFile,
MaxRow, BitsPerPixel,
VAL [][]INT Pixels)

s
3

in, out, CHAN OF INT size, VAL I

PROC putCode (CHAN OF INT out, VAL INT value)

out ! value

-1y}

VAL max.table.size IS (1 << 13)

--{{{ Clear

PRCC Clear (VAL INT bits.per.pixel, INT CodeSize, NextValidCode,
MaxCode, [max.table.size] INT Child, Sibling)

SEQ

CodeSize := bits.per.pixel + 1
NextValidCode :=(1 << bits.per.pixel) + 2
MaxCode := 1 << (bits.per.pixel + 1)

SEQ I = 0 FOR max.table.size

SEQ
Child {I] := 0
Sibling [I] := 0

-t

{max.table.size] INT child,

sibling, shade

INT codeSize, clearCode, endCode,
minCode, maxCode, nextValidCode,
color, son, parent, maxColor :

SEQ

maxColor := (1 << bitsPerPixel) -1

color := 0

-={{{ Initialize
SEQ

SEQ 1 = 0 FOR max.table.size

SEQ
child (1
sibling

codeSize :=

= 0
i} := 9

,
4 .
(

bi

)
tsPerPixel + 1

clearCode := 1 << bitsPerPixel
endCode := clearCode + 1
nextValidCode := endCode + 1

maxCode := clearCode <<

PEPPEH4

-
L
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--{{{ Compress
SEQ
in ? color
son := child [parent]
IF
son <= 0
--{{{ Parent has no son
SEQ
child [parent] := nextValidCode
shade [nextValidCode] := color
putCode (out, parent)
size ' codeSize
parent := color
nextValidCode := nextvValidCode + 1
-=1}}
TRUE
--{{{ Otherwise
SEQ
IF
shade [(son} = color
parent := son -- make new parent
TRUE
--{{{ son not right c lor
BOOL looping
INT brother :
SEQ
brother := son
looping := TRUE
WHILE looping
SEQ
IF
sibling [brother] > 0
--{{{ Brother has brother
SEQ
brother := sibling [brother]
IF
shade (brother] = color
SEQ
looping := FALSE
parent := brother
TRUE
SKIP
--11}
TRUE
-={{{ No brother, so create one
SEQ
looping := FALSE
sibling [brother] := nextValidCode
shade [nextValidCode] := color
putCode (out, parent)
size ! codeSize
parent := color
nextValidCode := nextValidCode + 1
=1t}
==}t
-=111}
--{{{ Change code size if required
IF

ize := codeSize + 1
de := maxCcde << 1
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TRUE
SEQ
putCode

(out,

size ! codeSize

Clear (bitsPerPixel,
maxcode,

TRUE
SKIP
==1}}
~=}1}
putCode (out, endCode)
size ! codeSize

=1}

--{{{ so.fwrite.INT156

--Writes 2-byte integer. LSB first
PROC so.fwrite.INT16 (CHAN OF SP f£s,

VAL INT16 Value,

VAL msb IS #FF00 (INT16) :
VAL 1lsb IS #00FF (INT16) :

BYTE Result2 :

SEQ
so.fwrite.char (fs, ts,

so.fwrite.char (fs, ts, StreamlD,
Result2)
Result := BYTE ((INT Result)

-}

--{{{ WriteBlock

StreamID, BYTE
BYTE

child,

ts,

clearCode)

codeSize,
sibling)

VAL INT32 StreamID,

BYTE Result)

{(Value /\ 1lsb),
((Value /\ msb)

\/ (INT Result2))

PROC WriteBlock (CHAN OF SP fs, ts, VAL INT32 StreamlD,

[255] BYTE Block,

BYTE Result?2

SEQ
so.fwrite.char (fs, ts,
SEQ I = 0 FOR Length
SEQ

\/

INT Length,

Index,

BYTE Result)

Stream]ID, BYTE Length, Result)

StreamID, Block [I], Result2)
(INT Result2))

VAL BYTE Data,

so.fwrite.char (fs, ts,
Result := BYTE ((INT Result)
Length := 0
-=}11}}
--{{{ BlockByte
PROC BlockByte (CHAN OF SP £s, ts, VAL INT32 StreamlD,
[255] BYTE Block, INT
Result)
SEQ
Block [Index] := Data
Index := Index + 1
Index = 255
WriteBlcck (fz, ts, StreanliD,
TRUE
SKI2

nextValidCode,

Result)
>> 8),

BYTE

\
hxd
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--{{{ Input
-~Input process for Encoder

PROC Input (CHAN OF INT ToEncoder, VAL [][]INT Pixels, VAL INT End)

SEQ
SEQ I = 0 FOR (SIZE Pixels)
SEQ J = 0 FOR (SIZE Pixels [I])
ToEncoder ! Pixels [I]([J]}
ToEncoder ! End

“-1)}

--{{{ Output
--Qutput process from Encoder
PROC Output (CHAN OF INT FromEncoder, Size, VAL INT32 GIFFile,
VAL INT MaxColumn, MaxRow, BitsPerPixel,
VAL []INT Palette )
--{{{ Constants
VAL byte.mask IS #FF (INT32)
VAL size.of.int IS 4 :

VAL colors IS (1 << BitsPerPixel)

VAL max.byte IS 40 :

VAL depth IS 2 :

VAL max.gray IS (1 << BitsPerPixel) :

VAL ppw IS ((size.of.int * 8) / BitsPerPixel)
VAL wpsl IS (MaxColumn / ppw)

VAL red IS 0 :

VAL green IS 1 :

VAL blue IS 2

VAL gif.signature IS "GIF87a" :
VAL global.color.map IS #80 :

VAL color.res IS ({(depth - 1) << 4)
VAL bits IS (BitsPerPixel + 1)
VAL screen.height IS (INT16 MaxRow)

VAL screen.left IS 0 (INT1l6) :

VAL screen.top IS 0 (INT16) :

VAL screen.width IS (INT1l6 MaxColumn)

VAL screen.descriptor IS
(BYTE (({global.color.map \/ color.res) \/
(BitsPerPixel - 1)))
VAL background IS 0 (BYTE)
VAL endCode IS ((1 << BitsPerPixel) + 1)
-=}1}

BYTE Result

INT CodeSize, OutByte, Shift, Value
INT32 Qut :

{3] BYTE ColorValue

[{255] BYTE OutBlock

SEQ
CutByte := 0
--{{{ GIF Signature
so.fwrite.string (fs, ts, GIFFile, gif.signature, Result)
--}1}

--{{{ Screen Descriptor

so.fwrite.INT16 (fs, ts, GIFFile, screen.width, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.height, Result)
so.fwrite.char (fs, ts, GIFFile, screen.descriptor, Result)
so.fwrite.char (fs, ts, GIFFile, background, Result)
so.fwrite.char (fs, ts, GIFFile, 0 (BYTE), Result)

-=i}}
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--{{{ Global Color Map
VAL PaletteColors IS (SIZE Palette)
SEQ I = 0 FOR colors

SEQ
IF
(I < PaletteColors)
SEQ
ColorValue [blue] :=
(BYTE ((INT32 Palette [I]) /\ byte.mask))
ColorValue [green] :=
(BYTE (({(INT32 Palette [I]) >> 8) /\ byte.mask))
ColorValue [red] :=
(BYTE (((INT32 Palette [I])) >> 16) /\ byte.mask))
TRUE
SEQ
ColorValue [blue] := 0 (BYTE)
Colorvalue [green] := 0 (BYTE)

ColorValue [red] := 0 (BYTE)
SEQ J = 0 FOR 3
so.fwrite.char (fs, ts, GIFFile, ColorValue [J], Result)

--1}1

--{{{ 1Image Descriptor

so.fwrite.char (fs, ts, GIFFile, ',', Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.left, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.top, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.width, Result)
so.fwrite.INT16 (fs, ts, GIFFile, screen.height, Result)
so.fwrite.char (fs, ts, GIFFile, 0 (BYTE), Result)

-=11}

--{{{ Raster Data
--First byte is bits per image pixel
so.fwrite.char (fs, ts, GIFFile, BYTE BitsPerPixel, Result)

~-={{{ Get first code
FromEncoder 7 Value
Size ? CodeSize

Shift := CodeSize

Qut := (INT32 Value)
-=11}}

~--{{{ Accept and package codes until end of imagec
WHILE (Value <> endCode)
SEQ
--{{{ Write any finished bytes
WHILE (Shift > 8)
SEQ
BlockByte (fs, ts, GIFFile, OutBlock, OQutByte,
BYTE (Cut /\ byte.mask), Result)
Qut := Qut >> §
Shift := Shift - 8
-=}}}

--{{{ Add next ccde
FremEncoder 2 Value
Size ? CodeSize

Ny . _ - N PRS2 R N T e~ 3 e
Jut o= Cus NS LIINT3I2 Valus) << Shifn)
~ K- - Ml ~ e A ERp—
3hifs = 3hifrt + Z:o4deSize

——ii
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WHILE (Shift > 0)
SEQ
BlockByte (fs, ts, GIFFile, OutBlock, OutByte,
BYTE (Out /\ byte.mask), Result)
Out := Out >> 8
Shift := shift - 8
IF
OutByte <> 0
WriteBlock (fs, ts, GIFFile, OQutBlock, OutByte, Result)
TRUE
SKIP

--Raster data terminates with 0-byte block

WriteBlock (fs, ts, GIFFile, OutBlock, OutByte, Result)
-=}1}

-=11}

--{{{ GIF Terminator
so.fwrite.char (fs, ts, GIFFile, ';', Result)

-=}}}
--}1}
VAL end IS ((1 << BitsPerPixel) + 1)

CHAN OF INT ToEncoder, FromEncoder
CHAN OF INT Size

PAR
Input (ToEncoder, Pixels, end)
Encoder (ToEncoder, FromEncoder, Size, BitsPerPixel)
Output (FromEncoder, Size, GIFFile,
MaxColumn, MaxRow, BitsPerPixel, Palette)
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6.2.1.13. PROC GTSEI "gtsei.occ”
PROC GTSEI ( CHAN OF ANY fromController, toController, fromTarget,
toTarget,

toCrossbar0, toCrossbarl )

#INCLUDE "s_header.inc"
-{{{ Table
VAL Table IS [ [ 0, 4
( 2, 5
( 1, 6
( 7, 3
{ 29, 31
( 30, 28
{ 24, 25
[ 27, 26
{17, 19
( 23, 22
( 21, 16
[ 20, 18
( 10, 8
{13, 9
( 14, 12
[ 11, 15

L e Y T T T U T U T S S Y

Nt bmd b bd e bk et A Amd b d hd o d d s

~=1}}}

~-{{{ wvariables

BYTE synch

BCOL target.wait

161 (3] BYTE SetO Setl
INT Current. Select~on
INT Selection :

PLACE Selection AT #800

BYTE length

[max.message] INT32 message :

command IS message (0] :

params IS [message FROM 1 FOR (max.message-1)]

-=1}i

--{{{ DetermineSetting

PROC DetermineSet=ing ( [16](3] BYIE Set0, Setl, VAL INT offset )

SEQ
SEQ i = 0 FCR 16
VAL connection IS BYTE Table{ ((i + offset) /\ 13) 1[ 0]

SEQ
Set0[i)[1] := connection
Setl(il[2] := connection
=i}l
SEQ
~-{{{ initialize
SEQ 1 = 0 FOR 156
SEQ
Set0[1i] (01} = 0 (B
Set0(1]11] := BYTE
Setd1i;:2] := BYTE
Setl{i:[0] := 0 (B
Sex1riY 11 = BYTE
Se=l L2 = B3YTZ
(3772)
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target.wait := FALSE
WHILE TQRUE
SEQ

fromController ? length::message
CASE INT command
--{{{ <¢.set.crossbar
c.set.crossbar

DetermineSetting( Set0, Setl, INT params[O0]

-=~}}}
--{{{ c.set.target
c.set.target
SEQ
IF
target.wait
fromTarget ? synch
TRUE
SKIP
PAR

toCrossbarQ ! 4(BYTE); Set0:
toCrossbarl ! 4(BYTE); Setl;

toTarget ! length::message
target.wait := TRUE
}
{ c.target.row
rget .row
Q
IF
target.wait
fromTarget ? synch
TRUE
SKIP
target.wait := FALSE
toTarget ! length::message
-=}11

C.

0 o~

}
{
S

3(BYTE}
3(BYTE)

)
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6.2.1.14. PROC Guidance "guidance.occ”
PROC 3Suidance ( CHAN OF ANY fromSP, toSP,
fromXBar, toXBar )

-~{{! 1libraries
#INCLUDE "s_header.inc"
--jtl
--{{{ constants
VAL min.time IS 0.99 (REAL32)
-=}1}}
--{{{ PROC test.setup
PROC test.setup (CHAN OF ANY from.master, to.master)
--{{{ constants
VAL min.shift.x IS -8
VAL max.shift.x IS 8
VAL min.shift.y IS -8
VAL max.shift.y IS 8

VAL ([JREAL32 begin.divert IS {[20000.0 (REAL3Z), 90000.0 (REAL32)]
VAL []REAL32 end.divert IS (30000.0 (REAL32), 100000.0 (REAL3Z)]

VAL x.center IS 2506
VAL y.center IS 256
-=11}
INT frame, command
AWHILE TRUE
SEQ
frame := 0
from.master ? command
WH1LE command = c.guidance.run
~--{{{ run simulation
REAL32 range, time:
INT16 centroid.x, centroid.y
[3]REAL32 seeker.xyz, target.xyz
SEQ
from.master ? range :; time ;
centroid.x ; centroid.y ;
seeker.xyz ; target.xyz
-~frame := frame + 1
IF
IF 1 = 0 FOR SIZE(begin.divert)
(range >= begin.divert({i]) AND (range <= end.divert{il)

--{{{ divert
INT shift.x, shift.y
SEQ
shift.x := x.center - ((INT centrcid.x) << 2)
shift.y := y.center - ((INT centreoid.y) << 2)
IF
shift.x > max.shift.x
to.master ! (INTlée max.shift.x)
shif*.x < min.shift.x
to.master ! (INT16 min.shirt..x)
TRUE
to.master ! (INT16 srift.x)
Lgl—\.‘c» >-,.\a
Co.mastar LY)
shifs.vy < min
“>.master ! LV)
TI.masher (INTZs 3hil=z.y)
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-=}1}
TRUE
to.master ! 0 (INT16); O (INT16)
from.master ? command

-=11}

-~}}}
CHAN Or ANY from.master, to.master
PAR
test.setup (from.master, to.master)
-={{{
BYTE length
{255]INT command.line
INT guidance.mode
REAL32 last.time
INT16 shift.x, shift.y
SEQ
guidance.mode := gm.none
WHILE TRUE
SEQ
fromSP ? length::command.line
CASE command.line{0]
--{{{ set mode
c.guidance.set .mode
guidance.mode := command.line[1l]
-=11}
--{{{ 4initialize
c.guidance.initialize
SEQ
last.time := -1.0 (REAL32)
shift.x := 0 (INT16)
shift.y := 0 (INT16)
CASE guidance.mode
gm.internal

from.master ! c.guidance.initialize

gm.external
PAR

toXBar ! c.guidance.initialize
from.master ! c.guidance.initializ

ELSE
SKIP
-=}11}
-={{{ run
c.guidance.run
FPA IS command.line[1l]
range IS command.line[2]
time IS command.line (3]

centroid.x IS command.line[4]
centroid.y IS command.line([5]
seeker.int IS {~ommand.line FROM ()
target.int IS (command.line FROM 9

[3]1REAL32 seeker.xyz RETYPES seeker.
(31JREAL32 taryet.xyz RETYPES target.

REAL32 r.time RETYPES time

FOR 3]
FOR 3]
int
int

SEQ
--{{{ convert positions to kilometers
SEQ
SEZ L = 2 FOR 3
SEQ
seexer.xyz([i] := seeker.xyz[i1] / 1000.0 (FERLZZ)
turget.xyz{i] := target.xyz[i] / 1030.0 (REALZD)

- i
1t
CAZE guidaace.mode
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gm.internal
--{{{ from test proc
SEQ
from.master ! c.guidance.run;
range; time; INT16 centroid.x
INT16 centroid.y ;
seeker.xyz ; target.xyz
to.master ? shift.x; shift.y
toSP ! cc.shift.image; -{(INT shift.x); - (INT
shift.y)
==}}}
gm.external
--{{{ from PFP

IF
ABS (r.time - last.time) >= min.time
SEQ
last.time := r.time
toXBar ' c.guidance.run ;
range; time ; INT16 centreoid.x
INT16 centroid.y ;
seeker.xyz ; target.xyz
fromXBar ? shift.x; shift.y
toSP ! cc.shift.image; <-(INT shift.x); =-(INT
shift.y)
TRUE
--{{{ from test proc
SEQ
from.master ! c.guidance.run:;
range; time; INTl6 centroid.x :
INT16 centroid.y
seeker.xyz ; target.xyz
to.master ? shift.x; shift.y
toSP ! cc.shift.image; - (INT shift.x); -~(INT
shift.y)
-~}
-=11}1}
ELSE
SKIP

I




Final Report

6.2.1.15. PROC HostSecker

PROC HostSeeker (CHAN OF ANY fromSeeker,

--{{{ libraries
#INCLUDE "s_header.inc"
#INCLUDE "hostio.inc"
#USE "hostio.lib"

-=}1}

--{{{ 1link definitions
VAL linkOout IS 0 :

VAL linklout IS 1
VAL 1link2out Is 2
VAL 1link3out IS 3
VAL 1linkOin IS ¢4
VAL 1linklin IS 5
VAL link2in IS 6
VAL 1link3in Is 7
--}1}

--{{{ <channels

CHAN OF SP fs, ts :

PLACE fs AT linkOin

PLACE ts AT linkOout

--11}}

--{{{ constants

VAL esc IS 27 :

VAL max.screen.width IS 640

VAL max.screen.height IS 480

-=}}t}

--{{{ wutility procs

--{{{ goto.xy

PROC goto.xy (CHAN OF SP fs, ts,
VAL esc IS 27 {(BYTE)
SEQ

toSeeker )

VAL INT x, VY)

so.write.string (fs, ts, [(esc, '['])

so.write.int (fs, ts, y+l, 0)
so.write.char (fs, ts, ':")
so.write.int (fs, ts, x+1, 0)
so.write.char (fs, ts, ‘H'")
-=}1}
--{{{ clear.eos

PROC clear.eos (CHAN OF SP fs, ts)

VAL esc IS 27 (BYTE)
SEQ

so.write.string (fs, ts, [esc, '[',

b}

1t

{1 SC Encode
#USE "gif.cgh"

{{{F gif.occ
--:::F gif.cCC

}

}

{{{ SC loader
#USE "loader.c8h”

{{{F loader.occ
--:::F LOADER.CCC

SC runSeeker
$USE "runseexr.cgh”
--{{{F runSeekr.ccc

lJI])

"hostseek.occ”

-Q
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--:::F RUNSEEKR.OCC
--11}}
--1}}
--{{{ spectrum

PROC spectrum ( [256]INT palette )

PROC set.colour (VAL INT index, r,
SEQ
palette(index] := (r << 18) \/
éEQ
SE2 1 = € ©CR 64
to 63
set.colour({ i, i, 0, 31-(i>>1)
SEQ i = 0 FOR 64
set.colour{ 64+i, 63, i, 1)
SEQ i = 128 FOR 128
set.colour( 1, 0, 63, 0 )
set.colour( 0, 0, 0, 0
set.colour( 128, 30, 30, 30)

Sohh)
--{{{ main menu variables
BOOL dont.exit

BYTE key, result
-=}1}
SEQ

dont .exit := TRUE

WHILE dont.exit

SEQ

--{{{ Main Menu
goto.xy( £s, ts, 0, 0 )
clear.eos( fs, ts )
so.write.string( fs, ts, "Main Seeker Menu*c*n"” )
so.write.string( fs, ts, "--v--m—mm——e————- *c*xn*n" )
so.write.string( fs, ts, "*'Esc*' key to exit program.*c*n*n" )
so.write.string( fs, ts, " (¢) capture screen image*c*n" )
so.write.string( fs, ts, " (l) 1load new data*c*n" )
so.write.string( fs, ts, " (r) run seeker*c*n" )
so.write.nl( fs, ts )
so.getkey( £s, ts, key, result )
==}1}}
CASE key

~-{{{ < - capture screen

'C', !

[max.screen.width]BYTE screen.buffer
(max.screen.height] (max.screen.width] INT screen

[256] {NT palette
INT screen.height,

SECQ
~-~{{{ Theader
goto.xy( £3, 3, 0, 0
clear.eons({ I3, ts )
so.Write.string!( £s, ts,
50.write.string({ fs, ts,
-~11}
-= yen iraze
specirum(palstia)
-~ ~rack flzolay

ZI.Arite.snoing( I3,

83
Ag

screen.width

g, b)

((g << 10) \/ (b << 2))

-~ plue to reu 3cale for 1

adding green and blue
for 64 to 127
green for 128-255

-- black for O
grey for 128

- "o PR —vne~ Fiaen T ey
z, CAptuirling —rack 21CT .3
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toSeeker ! 2 (BYTE); c.read.graphics ; track.display
fromSeeker ? screen.height
SEQ i = 0 FOR screen.height
SEQ
so.write.int (fs, ts, i, 0)
so.write.char (fs,ts, '*c')
fromSeeker ? screen.width::screen.buffer
SEQ j = 0 FOR screen.width
screen(i) [j] := (INT screen.buffer{ij])
so.write.nl (fs, ts)
==}l
--{{{ 4image display O
so.write.string( f£s, ts, “"Capturing image display

O...*c~n" )

toSeeker ! 2 (BYTE); c.read.graphics ; image.display.0
fromSeeker ? screen.height
SEQ 1 = 0 FOR screen.height
SEQ

so.write.int (fs, ts, i, 0)

so.write.char (fs,ts, '*c')

fromSeeker ? screen.width::screen.buffer

SEQ j = 0 FOR screen.width

screen[i] (3] := screen(i] [j] \/ (

=
=
+3

screen.buffer(j])

1...*c*n"

so.write.nl (fs, ts)
-=}1}}
--{{{ 1image display 1
so.write.string( fs, ts, "Capturing image display
)
toSeeker ! 2 (BYTE); c.read.graphics ; image.display.l
fromSeeker ? screen.height
SEQ 1 = 0 FOR screen.height
SEQ
so.write.int (fs, ts, i, 0)
so.write.char (fs,ts, '*c')
fromSeeker ? screen.width::screen.buffer
SEQ 3 = 0 FOR screen.width
screen([i] [J] := screen(i] [j] N/ (INT

screen.buffer(jl)

so.write.nl (fs, ts)
--}1}
--}}}
--{{{ run gif encoder
INT32 streamid
BYTE result
SEQ
so.open (fs, ts, "seeker.gif", spt.binary, Sspm.output,
streamid, result)
Encode (fs, ts, streamid, screen.width, screen.height,
8, palette, screen)
-=-}}1}
~=11}}
--{{{ 1 - load new data
lLl’ ll'
loader (fs, ts, frcmSeeker, toSeeker)
==}}}

-={{{ r - run seexer
|Rl’ lrl
runSeeker (£3, %s, fromSeexer, tcleexern)
-=}}1
--{{{ escape
(BYTE esZ)
dcnt.exis := FALSE
bt

80
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-={{{

ELSE
SKIP

-=-1}}
so.exit( fs,

else skip

ts, 0 (INT32)

)

N1




]
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6.2.1.16. PROC HostStub
PROC HostStub (CHAN OF ANY from.emulator,
SKIP

to.emulator)

"hoststub.occ”
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6.2.1.17. PROC ImageDisplay "imagedis.occ”
PROC ImageDisplay ( CHAN OF ANY ImageO, Imagel,
fromPrev, toPrev, fromNext, toNext,
VAL INT position, FRAMES )

--{{{ 1libraries
#INCLUDE ‘"crtc.inc"
#INCLUDE "g_header.inc"
#INCLUDE "s_header.inc"

#USE "convert.lib”

#USE “"graphics.lib"

~-}1}1

--{{{ place system variables
[(20*65536)+1280] BYTE screen.map
PLACE screen.map AT screen.int.address

INT DisplayStart
PLACE DisplayStart AT DisplayStart.address

INT EventMode :
PLACE EventMode AT EventMode.address

INT SysReady :
PLACE SysReady AT (#00080000 >< (MOSTNEG INT)) >> 2 :

INT Ready

PLACE Ready AT Ready.address

~=11}}

~-{{{ FrameReceiver

PROC FrameReceiver ( CHAN OF ANY in0O, inl,
(128][{1280] BYTE frame,
VAL INT count0O, countl )

-~{{{ MOVE
PROC MOVE( [] (] BYTE source, VAL INT s.Xx, s.Yy,
{]{] BYTE dest, VAL INT d.x, d.y, 1.x, 1.y )
SEQ i = 0 FOR l.y
{dest{d.y+1i] FROM d.x FOR 1l.x] := ([source(s.y+i] FRCM s.x FCR
1.x]

-~y

[128]{40] {32! BYTE s RETYPES frame
[27({8][16] BYTE buffer0

PLACE pbufferl IN WCRKSPACE

2} (81116} BYTE bufferl

PLACE bufferl IN WORKSPACE

SEQ
--{{{ get first lines
PAR
in0 ? bufferQ(0]
inl ? bufferl (0}
==t}
--:il gez lines and place ~-n display
322 1 = 3 FCE 127
JAL input IS (i+1y M2
Yal dlscliawv 1354 Z
31 IZ2 3011)
o2 I3 bufferi{ displav |
IS pufferl] disciay |
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in0 ? bufferO[input]
--{{{ place on display
SEQ
MOVE2D( bO, O, 0, si, 0, 0, 16,
MOVE2D( b0, 0, 0, si, 0, 20, 16,
MOVE2D( b1, 0, ., si, 16, 0, 16,
MOVE2D( bl, 0, 0, si, 16, 20, 16,
-=}}}
inl ? bufferl[input]
-=1}}
--{{{ place last lines on display
si IS s(127]
b0 IS buffer0[ 1 ]
bl IS bufferl| 1 ]

o 00 m ®
— N ~—

SEQ
MOVE2D( b0, 0, 0, si, ¢, %, 15, 8)
MOVE2D( b0, 0, 0, si, 0, 20, 16, 8 )
MOVE2D( bl, 0, 0, si, 16, 0, 16, 8 )
MOVE2D( bl, 0, 0, si, 16, 20, 16, 8 )

--11}

——_

--{{{ place Event channel

CHAN OF ANY Event

PLACE Event AT 8

-=1}1}

--{{{ set up multiple screens

VAL screen.offset IS [ #00000, #50000, #A0000, #F0000 ]}

VAL screen.address IS [ #00000, #14000, #28000, #3C000 ]

-=}}}
--{{{ EventProc
PROC EventProc ( CHAN OF ANY Event, in )

INT synch, address

WHILE TRUE
SEQ

in ? address
Ready := 1
Event ? synch
DisplayStart := address
Ready := 0

==}t

--{{{ Buffer

PROC Buffer ( CHAN OF ANY in, out )

INT temp
SEQ
WHILE TRUE
SEQ
in ? temp
out ! temp

==}t
--{{{ SetNewScreen
PROC SetNewScreen ( CHAN OF ANY in, VAL INT screen.address )

INT synch

SEQ
Ready := 1
in 2 synch
DisplayStars := s
SEQ 1 = 0 FCR 100
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SKIP

Ready := 0

N
111
VAL

constants
screen.width IS 640

VAL screen.height IS 480

VAL
-=11}}
-={{{

screen.size IS screen.width * screen.height

variables

CHAN OF ANY synch, synchl

INT t

emp, load

{w.length] INT window

INT s
TIMER

BYTE
{256]
==
VAL o

tart.time, end.time
clock

length

INT message :
x.offset

ffset IS [ 32, 352 1

VAL x.offset IS offset[ position ]

-=11}

-=}1}

SEQ
-={
set
win

{]

{{ initialize
.B4928( 0, 0, 0, O, 0
dow := [ 0, 640*480, 640, 0, 0O, 640, 480, 255,

INT int.screen RETYPES screen.map :

SEQ i = 0 FOR (20*65536)/4

int.screen[i] := 0
set .B408( 0, 0, 0, 1, 0 )
load := 0
--111}
PRI PAR
PAR

screen.

EventProc( Event, synchl )
Buffer( synch, synchl )
--{{{ read display info
command IS message (0]
who IS message(l]
WHILE TRUE
SEQ
fromPrev ? length::message
Iz
command = c.read.graphics
CASE who
image.display.Q0 -~ this processor
=
screen IS I{screen.map FRCM

0,

DisplayStart

FOR

[screen.neight] Iscreen.width] BYTE 52 RET:PES screen

SEQ
tcPrev ! screen.height
SZQ L = 3 FCR 3creen.height
tofrev ! screan.width::s2li)
—_— L
[
L3
--{{{ ‘mage.displzy .
TNT nurber.zf.transiers, opullendth

e

‘N
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{maxGraphicBuffer]BYTE graphicsBuffer :
SEQ

send on

-=}1:
-=-{{{ get displ
SEQ

WHILE TRUE

VAL start IS

x.offset)
VAL size IS
screenl IS |

message(l] := message(l] - 1 -- dec:.-~ment

toNext ! length: :message
fromNext ? number.of.transfers
toPrev ! number.of.transfers
SEQ i = 0 FOR number.of.transfers
SEQ
fromNext ? bufLength::graphicsBuffer
toPrev ! buflLength::graphicsBuffer

ay

256 * screen.width :
screen.map FROM start FOR size ]

{128] [screen.width*2] BYTE screen RETYPES screenl

SEQ
FrameRecel

ver( Image0, “magel, screen, 16, 4 )

synch ! screen.address{load]
load := (load + 1) /\ 3

~=1}}

and

s.reen.offset[load] + ((112 * screen.width) +
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6.2.1.18. PROC Loader (used by Host)

-={{{

libraries

#INCLUDE "s_header.inc”
#INCLUDE "hostio.inc"
#USE "hostio.lib"

-=}1}

PROC loader (CHAN OF SP fs,

-~
VAL

VAL
VAL
VAL
VAL

VAL
VAL
VAL
VAL
VAL
VAL
VAL

{{ <constants
esc IS 27

.cal.frames IS 2

.foreground IS 1

c
c.background IS 0
o)
c

.row.data IS 44

max.
max.

max

max.
max.
sub.
sub.

rows IS 128
cols IS 128 :
.t.cols IS 512 :
fpa.frames IS 200
buff.size IS 128
pixel.x IS 4
pixel.y IS 4

ts,

CHAN OF ANY from.seeker,

=1}l

--{{{ global variables

INT num.frames, num.sSim.frames
BOOL fpa.values, sim.values

[max.fpa.frames}REAL32 frame.rate, fpa.time,
(6] (max.fpa.frames]REAL32 fpa.position

(max.sim.frames]REAL32 sim.time, sim.range
[6] [max.sim.frames]REAL32 sim.position

)

~=1}itl

==

channels

VAL
VAL

iink.in.3 IS 7
link.cut.3 IS 3

CHAN CF ANY from.vax, 2.

vax

fpa.range

y)

PLACE from.wvax AT link.in.3
PLACE =o.wvax AT link.out.3
==}t
--{{{ wutility procs
--{{{ goto.xy
PRCC georco.xy (CHAN ZF 3P £s, ts, VAL INT x,
VAL esc .3 27 (BYTE)
SEQ
50.Wwrite.string (fs, ts, fesc, '{'D1)
30.write.int (fs, ts, y+i, 0)
so.write.zhar (fs, ts, ':'")
30.write.int (£3, ts, =z+1, O)
So.write.cZhar (£3, =3. 'H")
-1 11
= sle3r.273
PRI7T Zleazr.ans (CHAN Y ZP2 Is, T3)
JAL e3c IS5 27T iBYTH)
T2 NTiT2.Smring fZs, w3, (=2cc, "I, 'JUD)

"loader.occ”

to.seeker)
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-=1}}
“=}1}
--{{ procs
-—{{ proc get.INT
PROC get.INT (CHAN OF ANY in, out, INT value)
SEQ
out ! 4
in ? value

}
}
{
{

-=11}
--{{{ proc get.BYTE
PROC get.BYTE (CHAN OF ANY in, out, BYTE value)
SEQ
out ! 1
in ? value

—-11}
--{{{ proc get.REAL32
PROC get.REAL32 (CHAN OF ANY in, out, REAL32 value)
SEQ
out ! 4
in ? value

—-}1})
--{{{ proc get.REAL32.vector
PROC get .REAL32.vector (CHAN OF ANY in, out, []JREAL32 value)
SEQ
out ! ((SIZE(value)) * 4)
in ? value

-=11}
--{{{ proc vax.filter
PROC vax.filter (CHAN OF ANY from.filter, to.filter, from.vax,
VAL BOOL dataFromTape)
VAL buffer.size IS 16384 :
VAL max.record IS 4097 :
BOOL continue, waiting.flag, full
INT need, count, start, end
BYTE count.byte :
[buffer.size]BYTE buffer

SEQ
continue := TRUE
waiting.flag := FALSE
start := 0
end := 0
full := FALSE
IF
dataFromTape

--{{{ then use sophisticated buffer
WHILE continue
PRI ALT
to.filter ? need
-={{{

IF
need = 0
cortinue := FALSE
TRUE
=={{{
IF
(end - start) >= need
SEQ
from.filter ! [buffer FROM start FCR need]
start := start + need
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IF
start = end
SEQ
start :=
end := 0
TRUE
SKIP

0

TRUE
waiting.flag := TRUE

-=}1}
-=1}1}
(NOT full) & from.vax ? count.byte
-—{{{
SEQ
IF
(count.byte <> (BYTE #5E))
SEQ
--{{{ get record
count := (INT count.byte) /\ #OF
SEQ i = 0 FOR 3
SEQ
from.vax ? count.byte
count := (count * 10) + ((INT count.byte) /\
#CF)
count := count - 4
from.vax ? [(buffer FROM end FOR count]
end := end + count
ir
waiting.flag AND ((end - start) >= need)
-={{{
SEQ
from.filter ! (buffer FROM start FOR need]
start := start + need
IF
start = end
SEQ
start :=
end := 0
TRUE
SKIP
waiting.flag := FALSE

0

--11}
TRUE
SKIP
-=}}1
TRUE
SKIP
full := end > (buffer.size - max.record)
=111
(waiting.flag AND full) & SKIP
--{ {1
[max.record]BYTE temp
INT length
SEQ
length := end - start
(temp FRCM 0 FOR length] := [buffer FRCM start FOR

ffer FRCM 0 FOR length) := [temp FRCM 0 FOR lengti}
v
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-=}i}
TRUE
-—{{{
WHILE continue
SEQ
to.filter ? need
IF
need = 0
continue := FALSE
TRUE
SEQ
from.vax ? [buffer FROM 0 FOR need]
from.filter ! [buffer FROM 0 FOR need]
-=}11}

--111}
--{{{ PROC fixVaxFloat
PROC fixVaxFloat (VAL REAL32 bad, REAL32 good)
SEQ
VAL [4]BYTE twiddle.dee RETYPES bad :
[4]BYTE twiddle.dum RETYPES good
SEQ
twiddle.dum(0]
twiddle.dum(1]
twiddle.dum{2] twiddle.dee[0]
twiddle.dum(3) twiddle.deel1]
--twiddle.dum{3] := BYTE ((INT twiddle.dum{3]) + 127)
INT16 dec.exp RETYPES (twiddle.dum FROM 2 FOR 2]
INT1lo ieee.exp :
VAL zero IS O (INT16)
SEQ
ieee.exp := dec.exp - 256 (INT16)
IF
(ieee.exp < zero) AND (dec.exp > zero)
~=-{{{ fix very small number

twiddle.dee[2]
twiddle.dee[3]

wnni

SEQ
dec.exp := zero
--}11}
TRUE
dec.exp := leee.exp

-=}}1}
--{{{ PROC clear.screen
PROC clear.screen{(CHAN OF SP fs, ts)
SEQ
goto.xy(fs, ts, 0,0)
clear.eos(fs, ts)

=11
--{{{ PROC checkFloat
PROC checkFloat (VAL REAL32 in, REAL3Z out)

SEQ
IF
ISNAN (in)
out := 0.0 (REAL32)
(ABS(in)) > 1.0E+20 (REAL32)
out := 1.0E+20 (REAL32)
TRUE
ou* := in

ge.sim.and. fpa (CHAMN)
.sim.and. fpa (CHAN CF ANY to.seeker)

90
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=={{{ INT FUNCTION MIN (INT, INT)
INT FUNCTION MIN (VAL INT a, b)
INT return
VALOF
IF
a <=b
return := a
TRUE
return := Db
RESULT return
-~}1}
SEQ
--{{{ display some text
so.write.string(fs, ts,
"FPA and Sim values have all been loaded.*c*n")
so.write.string(fs, ts,
"Will now merge data sets and send to Seeker Emulator*c*n")
so.write.string(fs, ts,
"range, time, frame rate, and interceptor and target
coordinates.*c*n")
-=}}}
--{{{ compare sim frames to fpa frames
INT frames.sent, frames.to.send, sim.count
SEQ
~={{{ send sim.frames
sim.count := 0
frames.sent := 0
WHILE sim.time[sim.count] < fpa.time{0]
SEQ
--{{{ compute range values
range IS sim.range[sim.count]
SEQ
range := 0.0 (REAL32)
SEQ i = 0 FOR 3
VAL temp IS (sim.position[i]{sim.count] -
sim.position[i + 3] [sim.count])
range := range + (temp * temp)
range := SQRT (range)
==11}}
sim.count := sim.count + 1
WHILE frames.sent < sim.count
SEQ
frames.to.send := MIN(sim.count - frames.sent,
max.buff.size)
SEQ i = 0 FOR 6
to.seeker ! BYTE (4 + frames.to.send) ;
c.sim.position; 1i; frames.sent ;
frames.to.send ;
{sim.position[i] FROM frames.sent FOR
frames.to.send]
to.seeker ! BYTE (3 + frames.to.send)
c.frame.time ; frames.sent ; frames.to.send ;
[sim,time FROM frames.sent FOR frames.to.send]
to.seeker ! BYTE (3 + frames.to.send) ;
c.frame.range ; frames.sent ; frames.to.send ;
(sim.range FROM frames.sent FOR frames.to.send]

frames.sent := frames.sent + frames.to.send
-=1i
--{{{ get position wvalues f£nr fra frames
INT current.sim
SeQ
current.sim := 3im.gcunt - 1
SZ7 L = 3 2R num.frames

91
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SEQ
WHILE ABS(fpa.time[i] - sim.time[current.sim+l]) <
ABS(fpa.time(i] - sim.time[current.simj)

current.sim := current.sim + 1
SEQ J = 0 FOR 6
fpa.position{3j][i] := sim.position([j][current.sim]

SEQ 1 = 0 FOR 6
to.seeker ! BYTE (4 + num,frames) ;
c.sim.position; i; sim.count ; num.frames ;
{fpa.position[i] FROM 0 FOR num. frames]
to.seeker ! BYTE (3 + num.frames)
c.frame.time ; sim.count ; num.frames ;
[fpa.time FROM 0 FOR num, frames)
to.seeker ! BYTE (3 + num.frames) ;
c.frame.rate ; sim.count ; num.frames ;
{frame.rate FROM 0 FOR num.frames]
to.seeker ! BYTE (3 + num.frames) ;
c.frame.range ; sim.count ; num.frames ;
{fpa.range FROM 0 FOR num.frames]
to.seeker ! BYTE (3) ;
c.sim.start.frames ; sim.count ; (sim.count
num. frames) - 1
-=}11}

-=11}
-=1}t}
--{{{ 1load.background (CHAN, CHAN)

)

{(
PROC load.background (CHAN OF ANY from.vax, to.seeker,
VAL BOOL dataFromTape, autoload)

CHAN OF ANY from.filter, to.filter
PAR
vax.filter(from.filter, to.filter, from.vax, dataFromTape)
--{{{ 1local wvariables
BYTE key, result
BOOL error
~=}1}}
SEQ
clear.screen (fs, ts)
so.write.string (fs, ts, "Loading background data...*c*n")
--{{{ get backgrcund frames
INT nnrows, ancols :
REAL32 diam, fnum, pxspcX,
pxspcy, filfax, filfay
[max.frames]REAL32 framrt, range, time
BYTE cr
SEQ
so.write.string(fs, ts, "*c*nBackground data...*c*n")
--{{{ file header

get .INT (from.filter, to.filter, nnrows)
get .BYTE (from.filter, to.filter, cr)

get .INT (from.filter, to.filter, nncols)
get .BYTE (from.filter, to.filter, cr)

get .REAL32 (from.filter, to.filter, diam)
get .BYTE (from.filter, to.filter, cr)

get .REAL32 (from.filter, to.filter, fnum)

get .BYTE (from.filter, to.filter, cr)
Gget .REAL32 (from.filter, to.filter, pxspcx)
gt .BYTE (from.filter, to.filter, cr)
get .REAL32(from.filter, to.filter, pxspcy)
get .BYTE (from.filter, to.filter, cr)
get .REAL32(from.filter, to.filter, filfax)
get .BYTE (from.filter, to.filter, cr)

+
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get .REAL32 (from,filter, to.filter, filfay)
get .BYTE (from.filter, to.filter, cr)

-=1}}
--{{

qeff and dark current

[max.cols]REAL32 qeff, dkcurr

SEQ
so

efficiency data.

SEQ

.write.string(fs, ts, "Loading and sending <quantum

*C*n“)
i = 0 FOR nnrows

SEQ

FOR nncols]

get .REAL32.vector(from.filter, to.filter,
(geff FROM 0 FOR nncols])
so.write.real32( fs, ts, qeff(0], 10, 3 )
so.write.char( fs, ts, '*c' )
get .BYTE (from.filter, to.filter, cr)
to.seeker ! BYTE (2 + nncols ):
c.gain.row ; (nnrows - i) - 1 ; [geff FROM 0

so.write.string(fs, ts, "Loading and sending dark current

data.*c*n")
SEQ

i = 0 FOR nnrows

SEQ

get .REAL32.vector(from.filter, to.filter,

[dkcurr FROM 0 FOR nncolsl)
so.write.real32( fs, ts, dkcurr(0], 10, 3 )
so.write.char( fs, ts, '*c' )
get .BYTE (from.filter, to.filter, cr)
to.seeker ! BYTE (2 + nncols )

c.offset.row ; (nnrows - i) - 1 ; [dkcurr

FROM 0 FOR nncols]

~=}1}

get.INT (from.filter, to.filter, num.frames)

get .BYTE (from.filter, to.filter, cr)
so.write.string(fs, ts, "Loading noise data now.*c*n")
so.write.string(fs, ts, "Number of frames: ")
so.write.int (fs, ts, num.frames, 0)

so.write.nl(fs, ts)

-={{{

if not autoload allow for reduced frames

Ir
autoload
SKIP
TRUE
SEQ
so.write.string(fs, ts, "Force Number of frames to: ")
so.read.echo.int (fs, ts, num.frames, error)
so.write.nl (fs, ts)
-=}1}
SEQ i = 0 FOR num. frames
== {{
INT framid
SEQ

-=-{{{ frame header
REAL32 temp
SEQ

get .INT(from.filter, to.filter, framid)
get .BYTE (from.filter, to.filter, cr)

m.fillter, to.filter, temp)
m.filter, to.filter, cr)

m.filter, to.filter, timef(i])
fiiter, to.filter, cr)

93
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get .REAL32 (from.filter, to.fillter, framrt(i])
get .BYTE (from.filter, to.filter, cr)

--}}}
--{{{ show some data values

so.write.int (fs, ts, framid, 10)
so.write.real32(fs, ts, range(i] , 10, 3)

so.write.real32(fs, ts, time(i]

. 10, 3)

so.write.real32(fs, ts, framrt(i] , 10, 3)

so.write.nl(fs, ts)

-=}1}

SEQ j = 0 FOR nnrows
(max.cols]REAL32 noise.data
SEQ

get .REAL32.vector(from.filter, to.filter,
[noise.data FROM 0 FOR nncols])

get .BYTE (from.filter, to.

filter, cr)

to.seeker ! BYTE ( 3 + nncols) ;
c.background.row ; 1 ; (nnrows - j) - 1;
[noise.data FROM 0 FOR nncols])

-=}}}
~-11}
so.write.nl (fs, ts)

so.write.string(fs, ts, "Finished loading background data.*c*n

")
IF
autoload
SKIP
TRUE
--{{{ get anything extra
BYTE key, result
SEQ
so.write.string(fs, ts, "Hit
finished.*c*n ")
so.getkey(fs, ts, key, result)
=-11}
to.filter ! 0 -- terminate filter

Sy
--{{{ load.target (CHAN, CHAN)

PROC load.target (CHAN OF ANY from.vax, to.

any key when file 1load

seeker,

VAL BOOL dataFromTape, autoload)

CHAN OF ANY from.filter, to.filter
PAR

vax.filter(from.filter, to.filter, from.vax, dataFromTape)

--{{{ get target frames
--{{{ 1local wvariables
BYTE key, result
BOOL error
INT nsize, start.frame
BYTE cr
==}}}
SEQ
--{{{ display title
clear.screen(fs, ts)

so.write.string(fs, ts, "Loading Target data now...*c*n")

--}11
--{{{ load file header

SEQ
get .INT (from.filter, to.filter,
Get .BYTE (from.filter, to.filter,
g=at . INT (frem.filter, to.filter,

get .BYTZ (frcm.filter, to.filter,
so.write.string(fs, ts, "Number of

num. frames)
cr)

nsize)

Ccr)

frames is ")

o4
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rate")

so.write.int (fs, ts, num.frames, 0)
so.write.nl(fs, ts)
-=}1}
-={{{
--{{{
IF
autoload
SKIP
TRUE
SEQ

get target frames
display a header

so.write.string(fs, ts, "Force Number of frames to:

so.read.echo.int (fs, ts, num.frames, error)

so.write.nl (fs, ts)

so.write.string(fs, ts, "Target data...
so.write.string(fs, ts, " Frame ID

so.write.nl(fs, ts)
-=1t}
--{{{ acquire data
VAL num.full.rows IS nsize / sub.pixel.
VAL num.full.cols IS nsize / sub.pixel.
SEQ frame = 0 FOR num. frames

INT framid :

SEQ
~-{{{ frame id
get .INT (from.filter, to.filter,
get .BYTE (from.filter, to.filter,

so.write.int (fs, ts, framid, 4)
-=1}t}
--{{{ everything else
REAL32 temp
SEQ
--{{{ range
REAL32 temp
SEQ

*c*n")
range

n

framid)
cr)

get .REAL32 (from.filter, to.filter, temp)

get .BYTE (from.filter, to.filter, cr)
fpa.range(frame] := temp
so.write.string(fs, ts, " ")

so.write.real32(fs, ts, fpa.range(frame}, 10, 3)

==}1}
-={{{ time

get .REAL32 (from.filter, to.filter,
(from.filter, to.filter, cr)

get .BYTE
so.write.string(fs, ts, " ™)

so.write.real32(fs, ts, fpa.time[frame], 10, 3)

==t}

-—{{{ framrt

get .REAL32 (from.filter, to.filter,
(from.filter, to.filter, cr

get .BYTE
so.write.string(fs, ts, " %)

so.write.real32(fs, ts, frame.rate[frame], 10, 1)

-~}1}

so.write.nl(fs, ts)

SEQ 1 = 0 FOR nsize
(max.t.cols]REAL32 target.data

[sub.pixel.x] [max.cols]REAL32 arranged.data

SEQ

~-{({{ get target from vax

get .REAL32.vector{from.filter, to.filter,
{target.data FRCM 0 FCR nsize/21)

(from.filter, to.filter, cr)

fpa.time[framel)

“)

time

frame.rate{frame])
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get .REAL32.vector(from.filter, to.filter,
[target.data FROM nsize/2 FOR
nsize/2})
get .BYTE (from.filter, to.filter, cr)
so.write.int (fs, ts, i, 0)
so.write.string(fs, ts,"*c")
-=-}}}
--{{{ correct and format it
INT count :
SEQ
count := 0
SEQ 3 = 0 FOR num. full.cols
SEQ k = 0 FOR sub.pixel.x
SEQ
arranged.data{k] (3] := target.data(count]
count := count + 1
-=1}1}
--{{{ send it to seeker
--VAL subpixel IS {(sub.pixel.y - 1) - (i \
sub.pixel.y)) * sub.pixel.x
--VAL current.row IS (num. full.rows - (i /
sub.pixel.y)) - 1 :
VAL subpixel IS (i \ sub.pizel.y) * sub.pixel.x
VAL current.row IS (i / sub.pixel.y)
SEQ j = 0 FOR sub.pixel.x
SEQ
to.seeker ! BYTE (4 + num.full.cols) ;
c.target.row ; frame ;
subpixel + j;
current.row ;
[arranged.data{j] FROM 0 FOR
num. full.cols]
-=}1}
-=}1}}
so.write.string(fs, ts, "*c")
==}}l
--{{{ send frame.rate, fpa.range, fpa.tim
to.seeker ! BYTE(3 + num.frames) :
c.frame.time; O; num.frames; [fpa.time FROM 0 FOR
num. frames]
to.seeker ! BYTE(3 + num.frames) :
c.frame.rate; 0; num.frames; [frame.rate FROM O FCR

num. frames]

to.seeker ! BYTE(3 + num.frames) ;
c.frame.range; 0; num.frames: ([fpa.range FRCM 0 FOCR
num. frames]

to.seeker !

--}1}

~=}}}

--{{{ finish up

INT dummy

SEQ

so.write.nl(fs, ts)

BYTE(3):; c.sim.start.frames; 0; (num.frames-1)

so.write.string(fs, ts, "Finished loading target data.*c*n ")
IF
autoload
SKIP
TRUE
SEQ
so.write.scring(fs, ts, "Hit any key when file transfer
ends.*c*n ")
sc.getkey (£3, %5, Xey, result)
to.filter ' O

0f
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-=}1}
-={{{
IF
sim.values
merge.sim.and.fpa (to.seeker)
TRUE
SKIP
fpa.values := TRUE
==11]
-=}}}

check if sim values have been loaded

=11}
--{{{ load.positions (CHAN, CHAN)
PROC load.positions (CHAN OF ANY from.vax,
SEQ
--{{{ load sim values
BOOL continue :

to.seeker)

SEQ
clear.screen(fs, ts)
continue := TRUE
num.sim.frames := 0
WHILE continue
SEQ
from.vax ? sim.time[num.sim.frames]
SEQ i = 0 FOR 6
from.vax ? sim.position{i] [num.sim.frames]
--{{{ display values
so.write.real32 (fs, ts, sim.time[num.sim.frames], 10,
so.write.char(fs, ts, '*c')
-=11}
IF
sim.time[num.sim.frames] < 0.0 (REAL32)
continue := FALSE
TRUE
num.sim.frames := num.sim.frames + 1
=~}}}
--{{{ <check if fpa values have been loaded
iF

fpa.values

merge.sim.and. fpa (to.seeker)

TRUE
SKIP
sim.values := TRUE
-=1}1}
-=1}}
=11}
SEQ
-={{{ initialize
fpa.values := FALSE
sim.values := FALSE
=111}
-=-{{{ menu
BYTE key, result
BOOL dont.exit :
SEQ

dont .exit :=
WHILE dont.axit

- v
29

[92}

Menu*c*n"

3)

)
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-=11}}

SO.

SO

SO

S0O.

SO

SO.

CA

write.string( fs, ts, "-=v-=—-—m—m—————- *c*xn*n' )
.write.string( fs, ts, "*'Esc*' key to exit program.*c*n*n"
.write.string( fs, ts, " (b) background data*c*n® )
write.string( fs, ts, " (t} target data*c*n" )
.write.string( fs, ts, " (p) position information*c*n"” )
getkey( fs, ts, key, result )

b}
SE key
--{{{ b - background data

IBI’ lbl

load.background(from.vax, to.seeker, FALSE, FALSE)
-=-1}}
--{{{ t - target
ITl’ ltl
load.target (from.vax, to.seeker, TRUE, FALSE)
==1}}
--{{{ p - position info
!Pl’ Upl
load.positions (from.vax, to.seeker)
-=1}}
--{{{ escape
(BYTE esc)
dont .exit := FALSE
-=}}}
-—{{{ else
ELSE
SKIP
==}11}

0y
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6.2.1.19. PROC runSeeker "runseekr.occ”
~~{{{ libraries
#INCLUDE "s_header.inc"
#INCLUDE "hostio.inc"
#USE "hostio.lib"
-=}1}
PROC runSeeker (CHAN OF SP fs, ts, CHAN OF ANY fromSeeker, toSeeker)
-=-{{{ wutility procs
--{{{ goto.xy
PRCC goto.xy (CHAN OF SP fs, ts, VAL INT x, y)
VAL esc IS 27 (BYTE)
SEQ
so.write.string (fs, ts, [(esc, '['}])
so.write.int (fs, ts, y+1, 0O)
so.write.char (fs, ts, ':")
so.write.int (fs, ts, x+1, 0)
so.write.char (fs, ts, 'H'")

--1}}
--{{{ <clear.eocs
PROC cleArr.eos (CHAN OF SP fs, ts)
VAL esc IS 27 (BYTE)
SEQ
so.write.string (fs, ts, {esc, *‘{[', 'J'])

-=it}

--{{{ so.get.extended.key

PROC sc.get.extended.key (CHAN OF SP fs, ts, INT extended.key)
BYTE key, result

SEQ
so.getkey({ fs, ts, key, result)
IF
key = 0 (BYTE)
SEQ
so.getkey (fs, ts, key, result)
extended.key := 256 + (INT key)
TRUE
extended.key := (INT key)
~=}1?
~-{i{{ get.real32

PRCC get.reall32 ( CHAN OQF SP fs, ts, REAL32 value )

BCOL error
SE
so.read.echo.re3l32( £3, ts, value, error )
WHILE error
SEQ
so.write.string( £s, ts, "*c*nIllegal Real Number : " )
s0.read.echo.reall32( £s, ts, wvalue, error )

[ get.int
t.int ( CHAN JF 3P f£s, ts, INT walue )

S>.read . =Ccno . intl I3, T3, Value, =2rIzr )
WHILZ erznr
O
e i -~ o~ o "o T 1 - "
3C.WZlTae.3nrrinIl Iz, Tz, —*nillegal Intager )
T~ - - - D e & - 1.
ST .read.schs L0 3, T3, i.le, error )

L)
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o))
=11}
(1]

==11}
-={{{

-=11}
-={{{

constants
VAL esc IS 27

move.table
VAL move.table IS {

[ 328, O, 11, -- up

( 335, 0, -1 1, __ down

(331, 1, ©1, -~ le®t

{ 333, -1, 01, -- right

[ 329, -1, 113, --— up and right

[ 337, -1, -1 ], -- down and right
[ 335, 1, -11, -- down ard left
[ 327, 1, 1], -- up and left

{ 561 Ol 4 ]r -- up

{ 50, 0. =41, -- down

{ 52: 41 0 ], -- left

[ 54, -4, 01, -- right

[ 57, -4, 41, -- up and right

{ 51, -4, ~4 1, -- down and right
( 49, 4, -4 ], -- down and left
[ 55, 4, 411 : -- up and left

variables

BYTE key, result
BOOL running

-=}}}
SEQ
-={{{

initialize

so.write.string( fs, ts, "Initialize Start Frame (y/n) ")
so.getkey (fs, ts, key, result)

CASE key

IY|’ ly

1]

toSeeker ! 3(BYTE); c.sim.start.frames; 0; O

ELSE
SKIP

toSeeker

toSeeker

toSeeker
30000

running
~=}1}

1(BYTE), c.test.controller
2(BYTE); c.global.scale; 0.5E-3(REAL32)
6 (BYTE); c.set.calibration; 2;
2000000.0(REAL32); 80000000.0(REAL32) ; 750;

TRUE

WHILE running

SEQ
-—={{{

Run Seeker Menu

goto.xy( fs, ts, 0, 0

clear.eos( fs, ts )

so.write.string( £s, ts, "Run Seeker Menu*c*n" )
so.write.string( fs, tsg, "-~—-mm—mmm———e——- xc* n*n" )

so.write.string( fs, ts,

menu, “c*n*n”

sn.write.string( fs, ts, " ()
so.write.string( fs, ts, " (a)
so.write.string( fs, ts, " (c)

)

"*'Esc*' key to return to previcus

single frame step*c*n" )
set to first fpa frame*c*n" )
continous mode*c*n" )

so.write.string( fs, =s, " (f) set frame numker*crn" )
so.warite.string( £s, ts, " (g) initialize guidance*c*n" )
so.write.string{ £s, ts, " (1) restart frcom calibraticn*z*n' )
so.write.string( 3, %3, " (3) set A/D gainr*crn" )
So.write.string( £z, tsz, " %) sget ezt modevoen
so.Wwrite.string( £s5, te, " (x) set firzt and last frame*cr n" )

o
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so.write.string( fs, ts, " (z) set calibration*c*n"
so.write.nl( fs, ts )

so.getkey( fs, ts, key, result )
==}}}
CASE key
--{{{ single frame
] ]
toSeeker ! 1(BYTE); c.run.single
-=1}}
--{{{ continuous
'C', Icl
INT key
SEQ
--{{({ display continuous menu
gotc.xy (ts, ts, 0, 0)
clear.eos (fs, ts)

so.write.string( fs, ts, "Continuous Mode*c*n"

)

)

so.write.string( fs, ts, "-----——m————eo——- *c*n*n"

so.write.string( fs, ts, "*'Esc*' key to
previous menu.*c*n" )

)
return to

so.write.string( fs, ts, ™ Press cursor keys to shift

image*c*n*n" )

so.write.string( fs, ts, " Home J PgUp*c*n*n"
so.write.string( fs, ts, " <--- —==>*Cc*xn*n"
so.write.string( fs, ts, " End | PgDhn*c*n*n"

so.write.string( fs, ts, " Use *'Shift*' key fo

movement." )
==11}
toSeeker ! 1(BYTE);c.run.continuous
so.get.extended.key (fs, ts, key)
WHILE (key <> esc)
SEQ
IF
IF 1 = 0 FOR SIZE move.table
key = mov~.table(i] (0]

faster

toSeeker ' cc.shift.image; move.table{il(1l]1:

move.table[i] (2]
TRUE
SKIP
so.get.extended.key (fs, ts, key)
toSeeker ! cc.exit
-=}}}
--{{{ restart
IRII Ir!
toSeeker ! 1(BYTE), cC.restart
--}1}
-—{{{ start from first fpa image
lAl, lal
toSeeker ! 4(BYTE); c.start.frame; 1; 0:; 1
--11}}

--{{{ scale
ISI, Vsl
REAL32 scaie
SEQ
3c.write.string( £s, ts, "*c*nEnter new scale:
get.real32{ £s3, =35, 3cCale )
toSeexer! 2(BYTE); c.global.scale; scale
-={1{ tast mcde
tm T e
T, o
INT kev
T2leexer ! LI2YTE); C.test.backjround

)
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toSeeker ! 1(BYTE); c.test.controller
-=}}h
--{{{ frame
IFI' lfl
INT relative, frame
SEQ
so.write.string (fs, ts, "*c*nChange frame (y/n)? ")
so.getkey (fs, ts, key, result)

CASE key
IY|’ lyl
--{{{ get frame
SEQ
so.write.string (fs, ts, "*c*nStart relative to

first FPA frame (y/n)? ")
so.getkey (fs, ts, key, result)
CASE key
lYl, lyl
relative
ELSE
relative := 0
so.write.string( fs, ts, "*c*nStart Frame: " )
get.int( fs, ts, frame )
==}1}}
ELSE
relative := -1
so.write.string (fs, ts, "*c*nDisplay fixed frame (y/n)?

1

vl)
so.getkey (fs, ts, key, result)
CASE key
'Yl, Iyl
toSeeker ! 4(BYTE); c.start.frame; relative; frame; O
ELSE
toSeeker ! 4(BYTE); c.start.frame; relative; frame; 1
==}}}
--{{{ set calibration
lzl, lzl
REAL32 c0, c1
INT sp0O, spl
SEQ
so.write.string( fs, ts, "*c*nlevel for First Calibration
on Seeker: " )
get.real32( fs, ts, c0 )
so.write.string{( fs, ts, "*c*nlevel for Second Calibration
on Seexer: " )
get.real32( £s, ts, cl )
so.write.string( fs, ts, "*c*nLevel for First Calibration
on SF: " )
get.int( fs, ts, sp0 )
so.write.string( fs, ts, "*c*nlevel for Second Calibration
on SP: " )
get.int( fs, ts, spl )
toSeeker ! 6(BYTE); c.set.calibration; 2; cO; cil; spC:; spl

--}11}
--{{{ set first frame

lxl, lx1
INT first, last
SEQ
so.write.strinag( fs, ts, "*c*nEnter value for first frame
" )
get.int ( £s, ts, firsc )
so.write.string( £3, ts, "*c*nEnter walue for last frame
" )
get.int{ £s3, t©s3, last )
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toSeeker ! 3(BYTE): c.sim.start.frames; first; last
-=}1}
--{{{ guidance initialize
|Gl, vg|
BOCL not.valid.key, abort
SEQ
--{{{ display guidance menu
goto.xy (fs, ts, 0, 0)
clear.eos (fs, ts)
so.write.string( fs, ts, "Guidance Selection*c*n" )
so.write.string( fs, ts, "-~-—----—---——-~—= *c*n*n” )
so.write.string( fs, ts, "*'Esc*' key to return to

previous menu.*c*n*n" )

so.write.string( fs, ts, " (x) crossbar test*c*n" )
so.write.string( fs, ts, " (i) internal test*c*n" )
so.write.string( £fs, ts, " (n) no guidance*c*n"” )

-=}1}
not.valid.key := TRUE
WHILE not.valid.key

gm.external

gm.internal

SEQ
not.valid.key := FALSE
abort := FALSE
so.getkey (fs, ts, key, result)
CASE key
-={{{ x
X', Tt
toSeeker ! 2 (BYTE) ; c.guidance.set.mode:
==1}}
-=-{{{ 1
lIl, lil
toSeeker ! 2 (BYTE) ; c.guidance.set.mode;
==}1}
-={{{ n
VN', 'n0
toSeeker ! 2(BYTE); c.guidance.set.mode; gm.none
-~1}1}
--{{{ escape
(BYTE esc)
abort := TRUE
-=11}}
-—{{{ else
ELSE
not.valid.key := TRUE
-=}1}
IF
abort
SKIP
TRUE
toSeeker ! 1(BYTE):; c.guidance.initialize
-=}}i
--{{{ wescape
(BYTE esc)
running := FALSE
FhY
{{ other

[

e
s 0 G e
R U

[}
1
— b

o]
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6.2.1.20. PROC SecondBuffer (Graphics Buffer)
PROC SecondBuffer ( CHAN OF ANY in, fromNext,
VAL INT position, shift )

constants

variables

[2](64] INT input.buffer
INT count

-=11}

--{{{ <channels

CHAN OF ANY synch, internal
-=}}1

--{{{ Receiver

-~ {{{
--}}}
--{{{

PROC Receiver { CHAN OF ANY in, out, [2]1[64] INT buffer )

INT i
SEQ
i:=0
WHILE TRUE
SEQ
in ? buffer{i]
out ! i
i:=1-~-1

-=}1}

--{{{ Extractor

PROC Extractor ( CHAN OF ANY internal, in,
VAL INT count )

--{{{ wvariables
{2]1164][2] BYTE buffer

INT output
-=}1}
SEQ
internal ? buffer[0]
output := 0
WHILE TRUE
SEQ
SEQ 1 = 0 FOR count
SEQ
PAR
out ! buffer[output]
in ? buffer[ l-output ]
output := 1 - output
PAR

out ! buffer(output]
internal ? buffer[l-output]

output := 1 - output
-=}1}
-=-{{{ Formatter
PROC Formatter ( CHAN OF ANY synch, out,
(2] (64] INT input.buffer )
--{{{ wvariables
[27(64][4] BYTE b.in RETYPES input.buffer
(641 (2] BYTE buifer
[64%2] BYTE bufferl RETYPES buffer
INT in.ptr
=i

toPrev,

out,

"secondbu.occ”

<
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WHILE TRUE
SEQ
--{{{ form message in buffer
SEQ
synch ? in.ptr

source IS input.buffer(in.ptr]

INT p
SEQ
p :=0
SEQ 1 = Q0 FCR 64
INT store
SEQ
store := source{i] >> shift
--{{{ <check for zeroing store
IF
store = 0
IF
source(i] <> 0
store := 1
TRUE
store := 128
TRUE
SKIP
-~}1}
bufferl(p] := BYTE store
bufferl{p+l] := BYTE store
:=p + 2

—-=}11}
out ! buffer

o1}

SEQ
IF
position < 8
count := 7 - position
TRUE
count := 15 - positinn
PRI PAR
PAR

Receiver( in, synch, input.buffer )

Extractor( internal, fromNext, toPrev, count )

Formatter( synch, internal, input.buffer )
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6.2.1.21. PROC SP (Signal Processing)
PROC SP ( CHAN OF ANY in, out, fromPrev, toPrev,
VAL INT position )

#INCLUDE "s_header.inc"
--{{{ constants

"

fromNext, toNext,

VAL packet.length IS 8 :
VAL num.packets I8 (128 * 8) / packet.length
VAL fracticn.bits Is 8
VAL tolerance IS 4

--11}}
--{{{ ProcessFrame
PRCC ProcessFrame ( CHAN OF ANY in, out,

VAL INT lower.threshold, upper.threshold,

[128]{8] INT Gain, Offset,

INT max.data, max.row, max.col )

-=-{{{ constants

VAL 1l.thr IS lower.threshold << fraction.bits
VAL u.thr IS upper.threshold << fraction.bits

--}11}

--{{{ ProcessRow

PRCC ProcessRow ( [packet.length] INT data,
row )

SEQ i = 0 FOR packet.length
INT value
SEQ

Sp.ocC

gain, offset, VAL INT

value := (data[i] TIMES gain[i]) + offset[i]

IF
value < l.thr
data(i] := 0
value > u.thr
data{i] := upper.threshold

TRUE
data(i] := value >> fraction.bits
--{{{ £find hot spot
IF
datali] > max.data
SEQ
max.data := datafi]
max.row = row
max.col := i
TRUE
SKIP

-=1}}

==}t

--{{{ retype array to packet.length
[num.packets] [packet.length] INT p.gain
fnum.packets] (packet.length] INT p.offset
=~11}

--{{{ wvariables

INT in.ptr, out.ptr, process.ptr, temp

i3] [packet.length] INT buffer

PLACE buffer IN WORKSPACE :

RETYPES Gain
RETYPES Offset

106




Final Report

out.ptr := 0

max.data := =1
max.row := 0
max.col := 0

==}1}
-~{{{ get first row
in ? buffer([0)
==~1}}
--{{{ get second row and process first row
PRI PAR
in ? buffer(1]
ProcessRow( buffer([0], p.gain(l], p.offset(1l], 0 )
-~}1}
-~{{{ do middle rows
SEQ row = 1 FOR (num.packets-2)
SEQ
PRI PAR
PAR
in ? buffer{in.ptr]
out ! buffer(out.ptr]
ProcessRow( buffer(process.ptrl]l, p.gain[row], p.offset[row],

row )

temp := out.ptr
out.ptr := process.ptr
process.ptr := in.ptr
in.ptr := temp

-=}1}
--{{{ process last row

VAL i IS num.packets - 1
PRI PAR

out ! buffer{out.ptr]

ProcessRow( buffer(process.ptr], p.gain{i], p.offset[i], 1)
-=11}
--{{{ output last row
out ! buffer| process.ptr ]
-=}}}
--{{{ determine actual max.col position
max.col := (max.col << 4) + position
==t}

-=-}1}

--{{{ CalibrateFrame

PROC CalibrateFrame ( CHAN CF ANY in, ont,
VAL INT c.frame, cC.level,
[128] (8] INT Gain, Offset )

--{{{ glcbal variables

INT DO, D1, d0, delta.D, half.range

-=}1}}

-=-{{{ ProcessRow

PROC ProcessRow ( [packet.length] INT data, gain, offset )

IF
c.frame = 0
gain := data
TRUE
SEQ i = 0 FOR packet.length
INT previous.giuel, delta.g
SEQ
previcus.pixel := gainfi]
delta.p := dacta{i] - grevicus.gixsl

T

delta.z < Tolerance
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--{{{ dead pixel

SEQ
gain{i] := 0
offset(i] := (previous.pixel - tolerance) <<
fraction.bits
-=}1}1
TRUE
=={{{ normal pixel
SEQ
gain(i] := delta.D / delta.p
offset [i] := (d0 ~ (gain{i] TIMES previous.pixel)) +

half.range
-=1}1

==}}}
--{{{ retype array to packet.length
(num.packets] [packet.length] INT p.gain RETYPES Gain
{num.packets] [packet.length] INT p.offset RETYPES Offset
-=}}}
--{{{ wvariables
INT in.ptr, out.ptr, process.ptr, temp
[3] [packet.length] INT buffer
PLACE buffer IN WORKSPACE
==}1}i
SEQ

--{{{ set up calibration

IF

c.frame = 0
DO := c.level

TRUE
SEQ
Dl := c.level
delta.D := (D1 - D0O) << fraction.bits
d0 := DO << fraction.bits
half.range := 1 << (fraction.bits-1)
-=}}}
in.ptr := 2
process.ptr = 1

out.ptr := 0
--{{{ get first row
in ? buffer(0)
-=}1t
--{{{ get second row and process first row
PRI PAR
in ? buffer{1]
ProcessRow( buffer (0], p.gain(lj, p.offset (1] )
-=1}t
--{{{ do middle rows
SEQ row = 1 FOR (num.packets-2)
SEQ
PRI PAR
PAR
in ? buffer{in.ptr]
out ! buffer(out.ptr]
ProcessRow( buffer{process.ptr], p.gainlrow], p.offset[row]

temp := cut.ptr
out.ptr := process.ptr
Drocess.ntr = in.gtr
in.ptr := =aorp

- ( oW

RN
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out ! bufferlout.ptr]
ProcessRow( buffer[process.ptr], p.gain(i], p.offset(i] )
-=}}1
--{{{ output last row
out ! buffer[ process.ptr ]
==}1}1
-=~}1}
--{{{ wvariables
-~{{{ command variables
BYTE length
[max.message] INT message
command IS message (0] :
params IS [(message FRCM 1 FOR (max.message-1)]
==}11

{128] (8] INT Gain, Offset
INT max.data, max.row, max.col
--}11

SEQ
-={{{ initialize
--}}}
WHILE TRUE
SEQ
--{{{ get command and pass on
fromPrev ? length::message
IF
position < 15
toNext ! length::message
TRUE
SKIP
--11}
--{{{ process coummand
CASE command
--{{{ c.sp.frame
c.sp.frame
IF
params (0] < 0
SEQ
ProcessFrame( in, out, params{2], params(3], Gain,
Offset,
max.data, max.row, max.col )
--{{{ return hot spot
IF
position < 15
INT next.data, next.row, next.col
SEQ
romNext 7?7 next.data; next.row; next.col
IF
next.data > max.data
toPrev ! next.data; next.row; next.col
TRUE
toPrev ! max.data; max.row; max.col
TRUE
toPrev ! max.data; max.row; max.col
-=1}i}
TRUE
CalibtrazeFrame( in, out, params(l], params’il], Czin,
ifzer )
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6.2.1.22. PROC SPController ""spcontro.occ”
PROC SPController ( CHAN OF ANY fromController, toController,
fromGuidance, toGuidance,
fromGraphics, toGraphics, fromSP, toSP )

PAR
--{{{ transfer shift command from guidance to controller
INT command, shift.x, shift.y :
SEQ
WHILE TRUE
SEQ
fromGuidance ? command; shift.x; shift.y
toController ! command; shift.x; shift.y
-=}}1
--{{( <control SP and give guidance commands
#INCLUDE "s_header.inc"
--{{({ wvariables
BYTE length
[max.message] INT message
command IS message (0]
params IS {message FROM 1 FCR (max.message-1)]
==1}}i
SEQ
WHILE TRUE
SEQ
fromController ? length::message
F
--{{{ Guidance commands
(command >= 1280) AND (command < 1536)
toGuidance ! length::message
-=1}}
--{{{ Track Display commands
(command >= 1536) AND (command < 1792)
toGraphics ! length::message
==}11}
--{{{ c.sp.frame
command = c.sp.frame
SEQ
toSP ! length::message
IF
params[0] < 0
--{{{ regular frame
INT max.data, max.row, max.col
SEQ
fromSP ? max.data; max.row; max.col
toGuidance ! 12 (BYTE) ; c.guidance.run; 1;
params [4}; params({5];
max.col; max.row; [params
TRCOM 8 FCR 6]
toGraphics ! 6(BYTE); c.display.info; 1; [params
TRCM 4 FCR 4]
==t}
TRUE
--{{{ calibration frame
SEQ
toGraphics ! 6(BYTE):; c.display.info; 1;
[params FROM 4 FOR 4]

U -
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INT number.of.transfers
[maxGraphicBuffer]BYTE graphicsBuffer
SEQ
toGraphics ! length::message
fromGraphics ? number.of.transfers
toController ! number.of.transfers
SEQ i = 0 FOR number.of.transfers
SEQ
fromGraphics ? buflength::graphicsBuffer
toController ! buflength::graphicsBuffer
-=11}}
==}t

——
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6.2.1.23. PROC Target "target.occ”
PROC Target ( CHAN OF ANY fromDown, toDown, fromUp, toUp,
VAL INT column.position, row.position )

#INCLUDE "s_header.inc"

--{{{ constants

VAL first.row IS row.position TIMES 16

VAL next.first.row IS first.row + 16

-=}1}}

--{{{ SendFrame

PROC SendFrame ( CHAN OF ANY in, out, ([16]) (8] REAL32 target,
VAL INT shift.y, shift.x )

--{{{ wvariables
INT start.col, crossbhar.cffset
INT total.in, diff

INT output
{121(8] INT buffer
[21(8] INT b
-=11}}
SEQ
--{{{ calculate values
crossbar.offset := shift.x /\ 1§
start.col := shift.x >> 4
IF
column.position < crossbar.offset
start.col := start.col + 1
TRUE
SKIP
total.in := (7 - row.position) << 4

--}11}}

--{{{ shift target data

[16]1[{8*4] BYTE b.buffer RETYPES buffer
[16]) [8*4] BYTE b.target RETYPES target

VAL start IS start.col << 2
VAL length IS (8 - start.col) << 2
SEQ
IF
start <> 32
MOVE2D( b.target, start, 0, b.buffer, 0, 0, length, 16 )
TRUE
SKIP
IF
start.col <> 0
MCVE2D( b.target, 0, 0, b.buffer, length, 0, start, 16 )

TRUE
SKIP
--11h)
--{{{ send target data
diff := shift.y - (row.position << ¢)
IrF
row.position = 7
--{{{ nc one is above you
SED
diff < 1
diff := 0
TRUE
ZKI?
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SEQ 1 = diff FCR (16-diff)
out ! buffer (i)
SEQ i = 0 FOR diff
out ! buffer(i]
-=}1}1}
diff < O
--{{{ start row is below
SEQ
PAR
in ? b[0]
SEQ 1 = 0 FOR 16
out ! buffer(i]
output := 0
SEQ i = 0 FOR (total.in - 1)
SEQ

PAR

in ? b{l-output]
out ! b{output]
output := l-output
out ! bloutput]

-=1}}

(diff - 16) <= 0
--{{{ start row is in the middle
SEQ
PAR
in ? {0}
SEQ i = diff FOR 16-diff
out ! buffer(i]
output := 0
SEQ i = 0 FOR (total.in - 1)
SEQ
PAR

in ? b({l-output]
out ! b[output]
output := l-output
out ! bf{output]

SEQ 1 = 0 FOR diff
out ! bufferii]
-=}}1
TRUE
--{{{ start row is in middle of processor further down
SEQ
in ? b{0]
output := 0
SEQ 1 = 0 FOR (127 - shift.y)
SEQ

PAR

in ? b{l-output]
out ! b(output]
output := l-output
out ! bloutput]

PAR

in ? bloutput]

SEQ 1

C FCR 16
buffer(i]
FOR ((total.in + shift.y) - 129)

[}
5
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S-b1
--{{{ GetTargetRow
PROC GetTargetRow { [16][8] REAL32 Target, VAL INT row, [128] INT data

)

(] REAL32 r.data RETYPES data
IF
(row >= first.row) BAND (row < next.first.row)
SEQ 1 = 0 FOR 8
Target [ row-first.row 11 i ] i= r.data( (i*16) +
column.position ]
TRUE
SKIP

-=11}}

--{{{ wvariables

BYTE length

[max.message] INT message

command IS message (0] :

params IS [(message FROM 1 FOR (max.message-1)]

fmax.frames] [16][16][8] REAL32 Frame
=11}
SEQ
-=-{{{ 1initialize last target frame
SEQ r = 0 FOR 64
SEQ ¢ = 0 FOR 8
SEQ o = 0 FOR 4
INT column, row
REAL32 value

SEQ
--{{{ determine co¢l wvdlue
column := (((c << ©) + 0) + (column.position << 2)) + 1
IF
column < 256
SKIP
TRUE
column := 513 - column
--11}}
--{{{ determine row value
row := ((first.row << 2) + r) + 1
IF
row < 256
SKIP
TRUE
row := 513 - row
==}}}
value := REAL32 ROUND( (row * column) )
Frame [max.frames-1] { ((r/\3)<<2)+0] [r>>2] [c] := -ralue

=7t}
WHILE TRUE
SEQ
--{{{ get command and send up
fromDown ? length::message
IFr
row.position < 7
toUp ! length::message
TRUE

{ c.set.target
-

114




Final Report

SendFrame( fromUp, toDown, Frame{ params /(0]
params{2], params[3] )
-=}1}
--{{{ c.target.row
c.target.row
GetTargetRow( Frame[ params{0] ][ params[1]
[params FROM 3 FOR 1281 )

~=11}}

1{ params[1]

], params(2],

1.

LA
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6.2.1.24. PROC TargetLead "targetle.occ”
PROC TargetLead ( CHAN OF ANY fromUp, toUp, toDown,
fromPrev, toPrev, fromNext, toNext,

VAL INT column.position )

#INCLUDE "s_header.inc"

--{{{ «constants
VAL row.position IS O
VAL first.row IS O

VAL next.first.row IS 16

--11}

--{{{ SendFrame

PROC SendFrame ( CHAN OF ANY in, out, [16][8] REAL32Z target,
VAL INT shift.y, shift.x )

-—{{{ wvariables

INT start.col,
INT total.in,

crossbar.offset
diff

INT output

[16][8] INT buffer
[21[(8] INT b
=11}

SEQ
--{{{ calculate values
crossbar.offset := shift.x /\ 15
start.col := shift.x >> 4
IF
column.position < crossbar.offset
start.col := start.col + 1
TRUE
SKIP
total.in := (7 - row.position) << 4

==}l

--{{{ shift target data

[16][8*4] BYTE b.buffer RETYPES buffer
[16] (8*4] BYTE b.target RETYPES target

VAL start IS start.col << 2 :
VAL length IS (8 - start.col) << 2

SEQ
IF
start <> 32
MOVE2D{ b.target, start, ¢, b.buffer, 0, 0, length, 16 )
TRUE
SKIP
IF
start.col <> 0
MOVE2D( b.target, 0, 0, b.pbuffer, length, 0, start, lo )
TRUE
SKIP
--11}
--{{{ send target data
diff := shift.y - (row.position << 4)
IF

row.position = 7
--{{{ no one is above you
SEQ
e
diff

=
“ ok
dif

e A
b
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TRUE
SKIP
SEQ i = diff FOR (16-diff)
out ! buffer(i]
SEQ i 0 FOR diff
out ! buffer(i]
-=}1}
diff < 0
-={{{ start row is below
SEQ

bl
£aa\

in ? b[0]
SEQ i = 0 FOR 16
out ! buffer(i]

output := 0
SEQ i = 0 FOR (total.in - 1)
SEQ
PAR

in ? b[l-output]
out ! bloutput]
output := l-output
out ! b[loutput]
--}}}
(diff - 16) <= 0
--{{{ start row is in the middle
SEQ
PAR
in ? b{0]
SEQ i = diff FOR 16-diff
out ! buffer(i]

output := 0
SEQ i = 0 FOR (total.in - 1)
SEQ
PAR

in ? b[l-cutput]
out ! b{output]
output := l-output
out ! b{output]
SEQ i = 0 FOR diff
out ! buffer(i]
-=}1}
TRUE
--{{{ start row is in middle of processor further down
SEQ
in ? b(0]
output := 0
SEQ 1 = 0 FOR (127 - shift.y)
SEQ
PAR
in ? bll-output]
out ! b(output]
output := l-output
out ! bloutput]
PAR
in ? bloutput]
SEQ 1 = 0 FOR 15
out ! buffer(i]
SEQ 1 = 0 FOR ((total.in + shift.y) - 129)
SEQ

PAR
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-=1}}
-=}1}

“-11)
--{{{ GetTargetRow
PROC GetTargetRow ( [16]1{8] REAL32 Target, VAL INT row, [128) INT data

)

[] REAL32 r.data RETYPES data
IF
(row >= first.row) AND (row < next.first.row)
SEQ i = 0 FOR 8
Target{ row-first.row 1{ i ] 1= r.data( (i*16) +
column.position ]
TRUE
SKIP

-=1}}

--{{{ wvariables

BYTE length

[max.message] INT message

command IS message[0] :

params IS [message FROM 1 FOR (max.message-1)]

[max.frames] {16]{16][8] REAL32 Frame
-=}1}}
SEQ
--{{{ 1initialize last target frame
SEQ r = 0 FOR 64
SEQ ¢ = 0 FOR 8
SE. v = 0 FOR 4
INY column, row :
REAL32 value

SEQ
--{{{ determine col valne
column := (((c << 6) + o) + (column.position << 2)) + 1
IF
column < 256
SKIP
TRUE
column := 513 - column
==}1}
--{{{ determine row value
row := ((first.row << 2) + r) + 1
IF
row < 256
SKIP
TRUE
row := 513 - row
-=}}1
value := REAL32 ROUND( (row * column) )
Frame [max.frames-1] [ ((r/\3)<<2)+0] [r>>2] [¢c] := value

-1}l
WHILE TRUE
SEQ
--{{{ get command and send up and accross
fromPrev ? length::message
PAR
tolUp ! length::message
IF
column.position < 15
toNext ! length::message

ey
TR
i D

SKIP

—
—
S
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-=}1}
CASE command
--{{{ c.set.target
c.set.target
SEQ

SendFrame( fromUp, toDown,

1,

Frame [

params[2], params (3] )

IF
column.position = 15
toPrev ! 0 (BYTE)
TRUE
BYTE synch
SEQ
fromNext ? synch
toPrev ! synch
-=11}
--{{{ c.target.row
C.target.row

GetTargetRow( Frame[ params (0]
[params FRCM 3 FOR 128]

-=}}}

params (0]

][ params{1] 1],

)

1

params (1]

params (2],
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6.2.1.25. PROC TrackDisplay
PROC TrackDisplay ( CHAN OF ANY fromSP, toSP,

fromPrev, toPrev,

--{{{ libraries
#INCLUDE "“s_header.inc"
#INCLUDE "g_header.inc”
#INCLUDE ‘“crtc.inc"

#USE "convert.lib"
#USE "“graphics.lib"
--#%USE "extrio.lib"

-=11}
--{{{ display constants

VAL width IS 640
VAL height S 480
VAL 1line.frequency IS 60000
VAL frame.rate IS 90
VAL pixel.clock IS 64000000
VAL interlace IS FALSE
--11}

~-{{{ fonts

#INCLUDE "sysé6.inc"

-=1}}

--{{{ place system variables
[(20%65536) +1280] BYTE screen.map
PLACE screen.map AT screen.int.address

INT DisplayStart :
PLACE DisplayStart AT DisplayStart.address

INT EventMode
PLACE EventMode AT EventMode.address

INT SysReady

"trackdis.occ”

fromNext, toNext )

PLACE SysReady AT (#00080C00 >< (MOSTNEG INT)) >> 2
INT Ready :
PLACE Ready AT Ready.address
==}t
--{{{ set up multiple screens
YAL screen.offset IS [ #00000, #50000, #A0000, #F0000 ]
VAL screen.address IS [ #00000, #14000, #28000, #3C000C ]
==}t
--{{{ place Event channel
CHAN CF ANY Event
LACE Event AT 8
-=}1}
--{{{ constants
VAL screen.width IS 640
VAL screen.height IS 480
VAL screen.size IS screen.width * screen.height
VAL char.width IS 18
VAL char.height IS 33
-~}
--{{{ procs
-={{{ spectrum
PRCC spectrum ( CHAN OF ANY out )
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SEQ
SEQ 1 = 0 FOR 64 -- blue to red scale for
1 to 63
set.colour( out, 0, i, i, 0, 31-(i>>1) )
SEQ i = 0 FOR 64 -~ adding green and blue
set.colour( out, 0, 64+i, 63, i, i) -— for 64 to 127
SEQ 1 = 128 FOR 128 -- green for 128-255
set.colour( out, 0, i, 0, 63, 0 )
set.colour( out, 0, 0, 0, G, 0 ) -- black for O
set.colour( out, 0, 128, 30, 30, 30) -- grey for 128

--}1}

{{{ center.string

OC center.string ( [] INT window, (] BYTE screen,
VAL INT cx, sy, VAL (] BYTE string,
VAL {[] INT font )

PR

INT width

SEQ
string.width( font, string, width )
window([ w.cursor.y } := sy
window{ w.cursor.x ] := cx - (width >> 1)

write.string( window, screen, string, font )

--11}

--{{{ place.string

PROC place.string ( [] INT window, [] BYTE screen,
VAL INT sx, sy, VAL [] BYTE string,
VAL [] INT font )

SEQ
window{ w.cursor.y ] := sy
window[ w.cursor.x ] := sX

write.string( window, screen, string, font )

-=}}}
--{{{ EventProc
PROC EventProc ( CHAN OF ANY Event, in )

INT synch, address
WHILE TRUE
SEQ

in ? address
Ready :=1
Event ? synch
DisplayStart := address
keady := 0

Sob
——{{i{ Buf

fer
PRCC Buffer (

CHAN OF ANY in, out )

INT temp
SEQ
WHILE TRUE
SEQ
in ? temp

_—— i - - e s
Lot 3er . et  ALLUlW
- -
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SEQ

VAL INT start.x,

string.width( font, s
string.width( font, s

window |
window|(
window{
window |
window |

window (
window/|
window/(
window/|
window |
window/(

N
—

£ £ ¥ ¥ X%

£ E£LEXZE

display.text

start.y, size.y )

tringl, window[ w.start.x ] )

tring2, window([ w.size.x ] )
.start.x ] := window[ w.start.x ] + start.x
.size.x ] := window[ w.size.x ] + 1
.start.y ] := start.y
.size.y ] := size.y + 1
.start ] := (screen.width * start.y)
.size ] := screen.width * window| w.size.y ]
.pixels.line ] := screen.width
.foreground.color ] := 255
.background.color ] := 0
.cursor.x } := 0
.cursor.y 1 := 0

PROC display.text ( [] INT window, [] BYTE screen,
VAL [] BYTE text, VAL [] INT font )
s IS [screen FRCM window|[ w.start ] FOR window{ w.size ]]
SEQ
window| w.cursor.x ] := 0
window([ w.cursor.y ] := 0
write.string( window, s, text, font )

—- 111
--{{{ place.numbers

1}
{{
PROC place.numbers (

INT x

—_
e

X =

SEQ
IF

-={{{
char =

(101
VAL
VAL

start.x
SEQ 1 =

BYTE screen,
[] BYTE string,

INT start.x, start.y, size.x,

0 FOR SIZE string
VAL char IS INT string(i]

display
(INT ' !

space character
)

VAL source IS char.array[ll]

MOVE2D ( source, 0, O,

-=1}}

-={ {1
char =

display
(INT .

screen, x, start.y, size.x,

decimal character
)

VAL source IS char.array([10]

MOVEZ2D (

--hi

11

display

TRUE

VAL source
MOVEZD (

==t}

b
{{ MAX
L2

FONL3D
LS e T

A mpepr e
2 FUNCTI

X + size.x

TNOMAY (VAL

socurce, 0, C,

IS char.array
source, 03, 0, sc

screen, X, start.y, 3ize.x,

number character

(INT '0")]

char -
e starc.y,

(
reen, X,

size.x,

{1{]1(] BYTE char.array,

size.y )

size.

[
(=
3]
[

size.y

+ window|[ w.start.x

122




Final Report

VALOF
IF
a>b
r :=a
TRUE
r :=Db
RESULT r
~=}}}
--{{{ MIN
REAL32 FUNCTION MIN ( VAL REAL32 a, b )
REAL32 r
VALOF
IF
a<b>b
r := a
TRUE
r :=Db
RESULT r
-=11}
--{{{ IMAX
INT FUNCTION IMAX ( VAL INT a, b )
INT ¢
VALQOF
IF
a>b
r := a
TRUE
r := b
RESULT r
=111}
--{{{ IMIN
INT FUNCTION IMIN ( VAL INT a, b))
INT ¢
VALOF
IF
a<b
r := a
TRUE
r := b
RESULT r
==}
-=}
{ variables

}

}

{

ength] INI window

w.length] INT text.window :
{char.height] [char.width] BYTE number

CHAN OF ANY synch, synchil
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==11}

--{{{ generate display table for numbers

(w.length] INT window

[12] [char.width*char.height] BYTE n RETYPES number

0 FOR char.width*char.height

SEQ
SEQ 1 = 0 FOR 12
SEQ J =
n{i}{j] := 0 (BYTE)
window := [

0, char.width*char.height, char.width,

0, 0, char.width, char.height, 255, 0, 0, 0 ]

SEQ i = 0 FOR 10

display.text ( window, n(i), [ BYTE( i+ (INT '0') )], font )
display.text( window, n[10], ".", font )
display.text( window, n{l1l]}, " ", font )

-=1}}

--{{{ 4initial display
[1 INT int.screen RETYPES screen.map
SEQ i = 0 FOR (20*65536)/4

int.screenii] := 0
window := [ 0, screen.size, screen.width, 0, O,
screen.width, screen.height, 255, 0, 0, 0 ]

screen IS ([screen.map FROM screen.offset{0] FOR screen.size ]

SEQ

-—{{{ draw first window

draw.line( window,
draw.line( window,
draw.line( windr-.
draw.line( wirac ,
~=}1}

--{{{ draw -“ezcond
draw.line | window,
draw.lire( window,
draw. tine( window,
drav.line( window,
==.1}

~-={{{ draw text
SEQ

screen, 31, 111, 288, 111, 255(BYTE)
s~.reen, 288, 111, 288, 368, 255(BYTE)
screen, 31, 368, 288, 368, 255(BYTE)
screen, 31, 111, 31, 368, 255(BYTE)

— ——

window

screen, 351, 111, 608, 111, 255(BYTE)
screen, 608, 111, 608, 368, 255(BYTE)
screen, 351, 368, 608, 368, 255(BYTE)
screen, 351, 111, 351, 368, 255(BYTE)

center.string( window, screen, 320, 1, "FPA Seeker Emulator",

font )

center.string( window, screen, 160, 70, "Raw FPA Imrage", font )
center.string( window, screen, 480, 70, "Processed Image", font

place.string( window, screen, 0, 400, "Range: ", font )
place.string( window, screen, 0, 440, "Sim Time: ", font )
place.string( window, screen, 350, 400, "Frame Rate:", font )
place.string( window, screen, 350, 440, "Frame Number:", font )

set.text .window(
16,400, 32 )

set.text.window{
16,440, 32 )

set.text.window(
250,400, 32 )

set.text.window(
350,440, 32 )

text.window[0], "Range:", "0123456.789%", <font,

~ext.window[1l], "Sim Time: ", "122.456", font,
text.window[2], "Frame Rate: v, "123", font,
cext.window(3], "Frame Number: ", "123", font,

--{{{ CCMMENT place initial numbers

--:::A 0 D

place initi

reen.neizhn )’

[T

R
CIr=e=2n.

{r
o)
[§¢
2

13
[l
[¢

r
a3
&3]
v
L&)
gs}
m
w
wn
(@]
ry
1
@
3
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text

char.

text

char.

char.

char.

Uy
9]
Fy
D
D

b]
(9]

--place.numbers( sZ2, number, "
.window{0] [(w.start .x],
- text.window[0] [w.start.y],
height )
--place.numbers( s2, number, "
.window([1l] [w.start.x],
- text .window(1l] [w.start.y]l,

height )

0.000",
char.width,
0.000",

char.width,

--place

height )
--place

.numbers{ s2,

.numbers( s2,

number,
text

number,
text

" 0", text.windowl[2][w.start.x],
.window[2] (w.start.y], char.width,

" 0", text.window[3][w.start.x],

.window([3] [w.start.y],

height )
~=1}}}
--111}
-=}11}
[screen.map FROM screen.offset[1l] FOR screen.size])
[screen.map FROM screen.offset{2] FOR screen.size]
[screen.map FROM screen.offset[3] FOR screen.size]
--}}1}
set .B408( 0, 0, 0, 1, 0
-=}1}
PRI PAR
-=-{{{
PAR
EventProc( Event, synchl )
Buffer( synch, synchl )
--11}
--{{{ run system
--{{{ wvariables
INT load
INT frame
REAL32 range, time, rate
INT len :
[12] BYTE string, stringl

synchronize display to event

--{{{ command variables
BYTE length
[max.message] INT message
command IS message(0]
params IS [message FROM 1 FOR max.message-1]
(] REAL32 r.params RETYPES params
-=1}}
-=}}1
SEQ
load := 0
WHILE TRUE
SEQ
fromSP ? length::message
IF
--{{{ read graphics display
command = ¢.read.graphics
who IS params (0]
CASE who
track.display
-={{{
screen IS

t
D

char.wicth,

SCreen
sCcreen
SCreen

128

A" e




——————

Final Report

toSP ! screen.width::s2(1i]
==}1}}
display.palette
== {{{
SKIP
-=}}}
ELSE
--{{{ image.display 0 or 1
INT number.of.transfers, buflength
[maxGraphicBuffer]BYTE graphicsBuffer

SEQ

toNext ! length::message

fromNext ? number.of.transfers

toSP ! number.of.transfers

SEQ 1 = 0 FOR number.of.transfers

SEQ

fromNext ? buflength::graphicsBuffer
toSP t puflength::graphicsBuffer

==11}
-=~}}}
~~{{{ otherwise, normal processing

TRUE

SEQ
--{{{ place range, time, frame number, and frame rate

on screen

screen IS [screen.map FROM screen.offset[lcad] FOR

screen.size }
range IS r.params(1l]

time IS r.params(2]
frame IS params(3]
rate IS r.params(4]
SEQ

Ir

frame >= 0
--{{{ display numbers
[screen.height] [screen.width] BYTE s2 RETYPES
screen
CEQ
--{{{ range
range := MAX ( 0.C01(REAL32), MIN (
9999999.999%9 (REAL32), range ) )
REAL32TOSTRING( len, string, range, 7, 3 )
place.numbers( s2, number, [string FROM 1 FCR
111, text.window([0Q]{w.start.x],
text.window(0] [w.start.y], 16,
32 )
=-}11}
--{{{ time
time := MAX( 0.001(REAL32), MIN (
999.999 (REAL3Z2), time )
REAL32TOSTRING( len, string, time, 3, 3 )
place.numpbers( 82, number, [string FRCM 1 FCR

77, text.winacw([i][w.start.x],
text.window([1l] [w.start.y], 16,

32 )

~=}1}

-={{f frame rate

rate := MAX( 0.0(REAL32), MIN( 999.0(REAL32),
zate )

INTTISTRING( len, stringl, INT RCUNT rate )

‘string FRCM 0 FOR 2] =" "

‘string FRCZM 3-len FCR len] = [stringl FRZM
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place.numpers( s2, number, (string FROM 0 FCR

3], text.window(2]{w.start.x],

text.window(2] [w.start.y!, 16,

32 )

=1}

-—{{{ frame number

frame := IMAX({ 0, IMIN{( 999, frame ) )

INTTCSTRING( len, stringl, frame )

[string FRCM 0 FOR 3] := " '

(string FRCM 3-len FOR len] := [stringl FRCOM 0§
FCR len)

place.numbers( s2, number, ([string FROM 0

31, text.window({3]{w.start.x],
text .window/(3] [w.start.yi, 1

-—{{( <clear the text windows
SEQ 1 = 0 FOR 4
win IS text.windowl(i]
clear.window( win, [screen FRCM win{ w.star

ot

~-1Y

-=}}}
{{{ wupdate screen

(s I |
T3

params 0] = 1
synch ! screen.address(load]
TRUE
DisplayStart := screen.address|[load]
-~11H
Ioad := (load + 1} /\ 3
-=11}

-=1}}

o
o

T

-
=

r
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6.2.1.26. PROC XBar

PROC XBar (CHAN OF ANY fromGuidance, toGuidance)
#INCLUDE “s_header.inc"
--{{{ hardware values
VAL XbarBase IS #0300

PORT OF INT xbar.data
PLACE xbar.data AT XbarBase

PORT OF INT xbar.status
PLACE xbar.status AT XbarBase + 1

CHAN OF INT Event

PLACE Event AT 8

--}11}

--{{{ constants

VAL local.c.guidance.initialize IS 0

VAL local.c.guidance.run IS 1
--}1}

--{{{ procs

--{{{ INT.to.xbar (VAL INT value)

PRCC INT.to.xbar (VAL INT value)
INT test.status
SEQ
xbar.status ? test.status
WHILE ((test.status /\ #0001) = 1)
xbar.status ? test.status
xbar.data ! value

-=1}}
--({{{ INT.from.xbar (INT value)
PROC INT.from.xbar (INT value)
INT signal
SEQ
Event 2 signal
xbar.data ? value
-=1}i
--{{{ wvector.to.xbar (VAL []INT value)
PRCC vector.to.xbar (VAL []INT value)
SEQ i = 0 FCR SIZE({ralue)

-

INT.to.xbar (valueli])

bl
-={{{ wertor_from.xbar ([]7NT value)
PROC vector.from.xbar ({]INT wvalue)
327 L = 0 FCE SIZE (ralue)
INT.from.xbar (value(i])
__} 1
=i
[alinra
S e
--1{{ ciear incut buffer at start up
87T dummy
vbar.daray 2 iy
wWHILE TE
INT3E2
Ty
Lo
from N e 2 omrmandd

"xbar.occ”
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CASE (INT command)
--{{{ initialize
c.guidance.initialize
INT dummy
SEQ
INT.to.xpar (local.c.guidance.initialize)
--{{{ send and receive dummy values to satisfy crossbar
sequencer
vector.to.xbar ([0,
vector.to.xbar ([0, 0, O, 0, 0, O, 0, O,
(2] INT dummy
vector. from. xbar (dummy)

0
on

--{{{ run
c.guidance.run
[{181INT data.vector : -—-REAL32 range, time INT16 X, Yy,
--[3]REAL32 seeker.xyz, target.xyz
[2]INT shift.values
SEQ
fromGuidance ? data.vector
INT.to.xbar (local.c.guidance.run)
vector.to.xbar (data.vector)
vector.from.xbar (shift.values)
toGuidance ! shift.values

-=}iti

Y
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6.2.2. Include files

--{{{ system constants

VAL bpw IS 4
VAL bpw.shift IS 2 :
VAL mint IS MOSTNEG INT

VAL screen.int.address

VAL DisplayStart.address
VAL InterlaceEnable.address
VAL EventMode.address

VAL OutputEnable.address
VAL Ready.address

--}1}

-={{ window constants

{
VAL w.start IS
VAL w.size IS
VAL w.pixels.line IS
VAL w.start.x IS
VAL w.start.y IS
VAL w.size.x IS
VAL w.size.y IS
VAL w.foreground.cclor IS
VAL w.background.color IS
VAL W.Cursor.x IS
VAL w.Ccursor.v IS
VAL w.length IS
-=}1}
--{{{ text drawing modes
VAL normal.mode IS O
VAL foreground.mode IS 4
VAL and.mode Is 1
VAL or.mode IS 2
VAL xor.mode IS 3
-=}}]
--{{{ window decisions
VAL in.range IS 0
VAL part.inrange IS 1
VAL not.inrange IS 2
-=1}}
--{{{ font file format
VAL dfVersion.p IS
VAL dfSize.p IS
VAL dfCopyvright.p IS
VAL dfType.p IS
VAL dfPoints.p IS
VAL dfVertRes.p IS
VAL dfHorizRes.p IS
VAL dfAscent.p IS8

VAL dfInternalleading.p IS

VAL dfExternalleading.p IS
VAL dfItalic.p I3
VAL dfUnderline.p IS
VAL dfStrikeQut.p IS
VAL dfWeighr.p IS
VAL dfChariet.p I

VAL dfPixWid-h.p IS
WAL dfPixHeight.p Is
VAL dfPitchaAndFamily.p IS
VAL dfAvgAidth.p I3
VAL dfMaxwidth.p I3
VAL dfFirstThar.o I3
VAL dflastlhar.p I3

IS
IS
IS
IS
IS
IS

- e

HOoOwo~-~NouUbsWwhFE O

(#80100000
(#00000000
(#000C0000
(#00100000
(#00140000
(#00040000

><
><
><
><
><
><

mint)
mint)
mint)
mint)
mint)
mint)

>>
>>
>>
>>
>>
>>

bpw.
bpw.
bpw.
bpw.
bpw.
bpw.

shift
shift
shift
shift
shift
shift
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VAL
VAL
VAL
VAL
VAL
VAL

dfDefaultChar.p
dfBreakChar.p
dfWwidthBytes.p

dfDevice.p
dfFace.p

dfBitsPointer.p

VAL dfBitsOffset.p
VAL CharTable.p

~=111
-={({
VAL
VAL
VAL
VAL
VAL

VAL
-=i1t

fs
f£s
fs
£s
£s
£s

IS
Is
IS
IS
I3

T

-

NH WO

97 --1
98 : --1
99 -=2
101 --4
105 --4
109 --4
113 --4
118 -

font specification offsets
.PixWidth
.PixHeight
.FirstChar
.LastChar
.BitsOffset
.size
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--{{{ misc. constants

VAL max.message I3 205
VAL max.frames IS 200
VAL max.sim.frames IS 2000
-=1}}}

~--{{{ commands

-- Controller commands -~ parameters for commands

VAL c.start.frame IS 0 : -- frame

VAL c.run.single IS 1

VAL c.run.continuous 1s 2 :

VAL c.frame.rate IS 3 : =-- start; frames; [frames])

data

VAL c.frame.time IS 4 : -- start; frames; [frames]

data

VAL c.frame.range IS 5 : -- start; frames; [frames]

data

VAL c.sim.position IS 6 : -- variable; start; frames; []

data

VAL c.sim.start.frames IS 7 : -- first.frame; last.frame

VAL c.test.controller I8 8 :

VAL c.restart IS 9 :

vAL c.set.calibration IS 10 ; =-- back.levelQ; back.levell;
-— sp.levelO; sp.levell

-- GTSEI commands

VAL c.set.crossbar IS 256 : =-- shift

-- Target commands

VAL c.set.target IS 512 : --

frame;subpixel;row.shift;col.shift

VAL c.target.row I8 513 : --

frame;subpixel;row; [128]data

VAL c.test.target IS 514

-- Background commands

VAL c¢.set.background IS 768 : -- frame

VAL c.background.row IS 769 : -- frame; row; [128] data

VAL c.gain.row IS 770 : =-- row; [128] data

VAL c.offset.row IS 771 : =-- row; [128] data

VAL <c.global.scale IS 772 : -- scale

VAL c.test.background IS 773 :

VAL <c.calibration.frame IS 774 : -- calibration.level

-- Signal Processing commands
VAL c.sp.frame IS 1024 -- calibration.frame;
calibration.level;
-- lower.threshold:

upper.threshold;

-~ frame.range; frame.time;

-- frame.number; frame.race;

-- [6]seeker.target.position
-- Gulidance commands

VAL <c.guidance.initialize IS 1280
VAL c.guldance.set.mode IS 1281 : =-- mode
VAL c.guidance. run IS 1282 : -- FPA; frame.range;

frame.time;
-~ column.hot.spot:
row.hot .spot;
-- [3]seeker.position;
-- [3]target.positiocn

is
vlay.info IS 1536 ~-- FPA; frame.range;
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-- frame.number;

-- command for reading graphics buffers or palette

VAL c.read.graphics IS 2000 : -- display
==}1}}

--{{{ commands for continuous frame operation

VAL cc.exit IS ©

VAL cc.shift.image IS 1 : =-- column.shift; row.shift
-=}11

--{{{ wvariables in position

VAL p.seeker.x IS 0 :

VAL p.seeker.y IS 1

VAL p.seeker.z IS 2

VAL p.target.x IS 3

VAL p.target.y IS 4

VAL p.target.z IS 5

VAL p.length IS 6

==}l

--{{{ guidance mode constants
VAL gm.none Is :
VAL gm.external IS
VAL gm.internal IS
-=il}

--{{{ graphics read constants
VAL image.display.0 IS O

VAL image.display.l IS 1

VAL track.display Is 2

VAL display.palette IS 3

O O

VAL maxGraphicBuffer IS 640
-=}1i

frame.rate

Y]

)
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VAL SYS6 IS [#44DA0200, #6F430000, #69727970, #20746867,
#20296328, #37383931, #6F535A20, #43207466, #6F70726F, #69746172, #6E6F

#0
#18012C
#47602
#10055A
#10071A
#1008DA
#100A9A
#100CsA
#100E1A
#100FDA
#10119a
#10135A
#10151A
#1016DA
#10189A
#101A5A
#101C1A
#101DDA
#101F9A
#10215A
#10231A
#1024DA
#10269A
#10285A
#102A1A
#102BDA
#102D9A
#102F5A
#10311A
#1032DA
#10349A
#10365A
#10381A
#1039DA
#103B9A
#103D5A
#103F1A
#1040DA
#10429A
#10445A
#0

'#0

. #2

, #4A800
, #10059a
,#100752a
, #10091A
, #100ADA
, #100C9A
, ¥100ESA
,#10101A
,#1011DA
, #10139A
, #10155A
,#10171A
, #1018DA
, #101A9A
, #101CSA
, #101E1A
, #101FDA
, #10219A
, #102354
,#10251A
, #1026DA
, #10289A
, #102A54
, #102C1A
, ¥102DDA
, #102F9A
, #10315A
, #10331A
, #1034DA
,$#10369A
, #10385A
, #103A1A
, #103BDA
, #103D92a
, #103FSA
,#10411A
, #1042DA
, #4497

. #0

+ #0 + #0

, ¥90000000, #10FFO01
+ ¥0 , #4DA0O0
, #1005DA , #10061A
, #10079A ,#1007DA
, #10095A ,#10099A
. #100B1A , #100B5A
, #100CDA , #100D1A
. #100ESA , #100EDA
,#10105A , #10109A
,#101212 ,#10125A
, #1013DA , #10141A
,#10159Aa , #1015DA
,#10175A ,#10179A
,#10191A ,#10195A
#101ADA , #101B1lA
, #101CSA ,¥101CDA
, #101E5A , #101E9A
, #10201A , #10205A
,#1021DA ,#10221A
 #10239A ,#1023DA
 #10255A , #10259A
#10271A ,#10275A
,#1028DA ,#10291A
,#102A9A , #102ADA
, #102C5A , #102C9A
, #102E1A , #102E5A
. #102FDA , #10301A
#10319A ,#1031DA
, #10335A ,#10339A
#¥10351A ,#10355A
,#1036DA ,#10371A
#10389A ,#1038DA
, #103A5A , #103A9A
, #103C1A ,#103C5a
, #103DDA , #103E1lA
, #103F9A , #103FDA
,#10415A ,#10419A
#10431A ,#10435A
¢ #0 ., #0

, #0 , #0

474737953, 4#36206D65, #34206400, #0

#0

,#O

+ #0

., #0

476763838, #70707676,#77777070, #1E1C3B3RB, #70F
$3878F0EQ, #6E6E1C1C, #EOE6E6GE , #EEEEQEOE, #7838DCDC, #EOFO0
, #1F1F0F07, #79793F3F, #7F7F7979, #78787F7F, #1F1F3C3C, #70F
, #F8F8FOEO, #9ESEFCFC, 4FEFESEQE, #1E1EFEFE, #F8F83C3C,
, #7F7F3E1C, #7FT7F7F7F, #1F1F3F3F, #7070F0F ,
, #7F7F3E1C, #FFFFFFFF, #FCFCFEFE,

#0

%0

$#EQFC
4#1010303

. #0
, #0
. ¥O

r #0
'#O

#FOFOF8F8, #COCOEOEQC, #8080
#1F1FOFOF, #7070F0F , 41010303 , #0
#FOFOEQEQ, #FCFCF8F8, #FCFOF8F8, #COCOEQEQ, #8080

47070301 ,#3030707

#0
#0
#303

, #7F7F7D39, #397D7F7F, #1010101

,#0
. #0

, #0 , #0 , #12C0008
, #10300020, #1001000 , #1F2DFF
,#100000 ,#1004DA ,#10051A
,#10065A ,#10069A ,#1006DA
,#10081A ,#10085A ,#10089Aa
,#1009DA , #100A1A , #100A5A
,#100B9A , #100BDA ,#100C1A
,#100D5A , #100D9A , #100DDA
,#100F1A , #100F5A ,#100F9A
,#1010DA ,#10111A ,#10115A
,#10129a ,#1012DA ,#10131a
,#10145A ,#10149A ,#1014DA
,#10161A ,#10165A ,#10169A
,#1017DA ,#10181A ,#10185A
,#10199A ,#1019DA ,#101AlA
,#101B5A ,#101B9A ,#101BDA
,#101D1A ,#101DSA ,#101D9A
,#101EDA ,#101F1A , #101FSA
,#10209A , #1020DA , #10211A
,#10225A ,#10229A ,#1022DA
,#10241A ,#10245A ,#10249A
,#1025DA , #10261A ,#10265A
,#10279A ,#1027DA ,#10281A
,#10295A ,#10299A ,#1029DA
,#102B1A ,#102BSA ,#102B9A
,#102CDA , #102D1A ,#102D5A
,#102E9A ,#102EDA ,#102F1A
,#10305A ,#10309A ,#1030DA
,#10321A ,#10325A ,#10329A
,#1033DA , #10341A ,#10345A
,#10359A , #1035DA ,#10361A
,#10375A ,#10379A ,#1037DA
,#10391A ,#10395A ,#10399A
,#103ADA , #103B1A ,#103BSA
,#103C9A ,#103CDA ,#103D1A
,#103ES5A ,#103E9A , #103EDA
,#10401A ,#10405A ,#10409A
,#1041DA ,#10421A ,#10425A
,#10439A ,#1043DA ,#10441A
, #0 , #0 , #0
, $0 , #0 , #0
, %0 , #0 , #0
, #0 , #0 , #1C1EOF07

, #0 , #0

, #0

 #0
+ #0

, #1010000

. #0
. #0
, #303

, #7070303

I e L T T e . T T O S e T T T T . TR O R T S S TR U N S

14

, #C0C08080,

. #0
, #0

, #FOFQEQCQ, #4EOEQFOF0, #FFFFDFCE, #CEDFFFFF, #COC0OCOCO, #E0EOQ
, #1010000 ,#7070303 , #1F1FQOFOF, #1D3D3F3F, 1010101

, #0
, #0

$CCCOCOCO, 4ECEQ

$307C707

. #0

 #0
. #0
,#O

4CCCQEQCO, #COEQECED, 40

#F?FFFFFF,#FEFBFSFC,#FCEJFbFS,#?F

#FTTFFFET, §FFFFFFT

#FFFE

 #0

, #1F1F1F3F, #2F

. #0

14

’

’

14

, #C0C08080, #4FOFOEQEQ, #FCFCF8F8, #DCDEFEFE,

. #0

, #0

{1 ') 1y

b e 1y

, #1C

)
II’J 'l]

,#7070703
, ¥0

, 4FFFFFPEF

s -
FFFrE

Y
(&)

........

7

14
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#0 , #0 , #0 , #0 , $3878F0EO0, #1C1C1C1C, #E0F07838,
#0 , #0 , #0 , #FFFFFFFF, #FFFFFFFF, #E3E1FOF8, #C7C7C7C7,
#FBFOELE3, #FFFFFFFF, #FFFFFFEF, 4FFEF , #FFFFFFFF, #FFFFFFFF, #C7870F1F,
$E3E3E3E3, $1FOF87C7, #FFFFFFFF, #FFFFFFFF, $FFFF , #0 , #303 ,
#1FOF0000, #70703838, #38387070, #F1F , #0 , #0 . #0 ,
#3E1EFEFE, #E6E67676, #7070E0EQ, #E0E07070, #80C0 , #0 . #0 ,
#E0E0703 , #1C1C1C1C, #3070EOE , #1010101 , #1010707 , #101 , #0 ,
#0 , #3838F0EQ, #1C1C1C1C, #E0F03838, #20C0COCO, #COCOFOF0, #C0CO ,
#0 , #0 , #3030303 , #3030303 , #3030303 ,#1F0F0303, #F1F3F3F ,
#0 , #0 , #0 , #9C9CF8F0, #30808ESE, #80808080, #80808080,
#808080 , #0 , #0 , %0 , #7070707 , #7070707 , 47070707 ,
#3F1F07C7, #1E3FTFTF, #0 , #0 , #0 , #707FFFF , #707FFFF ,
#7070707 , 47070707 ,#7FTF3F1F, #1E3F , #0 . #0 , #39390101,
#70F1D1D , #7C7C1COE, #F070E1C , $39391D1D, #101 , %0 , #0 ,
#CECECOCO, #FOF8DCDC, #1F1F1C38, #F8F0381C, #CECEDCDC, #C0CO , #0 ,
#0 , #3E3C3830, #3F3F3F3F, #3F3F3F3F, #3F3F3F3F, #3C3E3F3F, #3038 ,
#0 , #0 , 40 , #£0C08000, #FCFCF8F0, #COEOFOF8, #80 ,
#0 , %0 L #0 L #0 L #7030100 , #3F3F1FOF, #3070F1F |
#1 , #0 , 40 , #0 , #7C3C1C0C, #FCFCFCFC, #FCFCFCFC,
#FCFCFCFC, #3C7CFCEC, #C1C , #0 , #0 , #1010000 , #7070303 ,
¥1010FOF , #FOF0101 , #3030707 , #101 , #0 , %0 , $#C0C08080,
#FOFOEOEO, $§COCOF8FS, #F8F8COCO, #E0LOFOF0, #8080C0CO, #0 . #0 ,
#3C3C3C18, #3C3C3C3C, #183C3C3C, #18181818, #3C180000, #183C , #0 ,
#0 , #3C3C3C18, $3C3C3C3C, #183C3C3C, 18181818, #3C180000, #183C ,
#0 , 40 , #737B3F1F, $#73737373, #7B737373, #3031F3F , #3030303 ,
$303 , %0 , #0 , #9COCFFFF, $#9C9C9CIC, #9C9ICICIC, #9CICSCOC,
$9C9C9CIaC, $9CIC , 40 , #0 , $383C1FOF, #£1C3838 , #1C1COF07,
#70F , #1E1CC000, #70F , #0 "0 , #3878FGEO, #0 ,
#3838F0ED, #3870EQF0, #3C1C1C1C, #FOF8 , #0 , ¥0 . #0 ,
#0 , %0 , #FOFOFOF , #FOF , #0 , #0 , #0 .
0 , #0 , 40 , $FOFOFQF 0, #FOF0 , %0 , #0 .
#0 ,#1010000 , #7070303 , #1010FOF , #FOF0101 , #3030707 , #1F000101,
#0 , #0 , #C0C08080, #FOFOEQEQ, #COCOF8F8, #F8F8COCO, #E0EOFOFO,
#FCB0COCO, #0 , 40 , #1010000 , #7070303 , #1010FOF , #1010101 ,
#1010101 ,#101 , #0 , #0 , #C0C08080, #FOFOEOEOD, #COCOF8F8,
$COCOCOCOH, $4C0OCOCOCO, #COCO , #0 , %0 ,$#1010000 ,#1010101 ,
#1010101 , #FOF0101 , #3030707 ,#101 , $0 , #0 , #C0C00000,
#C0OCOCOCH, #COCOCOCO, #F8FBCOCO, #EOEOFOF0, #8080C0CO, #0 , %0 ,
#0 ,#1010101 , #7F7F0101, #1010101 , #101 , #0 , #0 ,
40 , 40 , #F0E0C080, 4FEFEFCFS, #E0F0FSFC, #80C0 . #0 ,
#0 , %0 , 40 . #F070301 , #TFTF3FLF, #70F1F3F , $103

#0 , #0 , %0 , #0 . #80808C80, #FEFEB080, #80808080,
#8080 , #0 , %0 , #0 T #0 » #38380000, #38383838,
#3F3F , #0 , %0 , 40 , #0 , %0 , %0 ,
#0 , #FCFC , #0 , 40 , #0 , #0 , 40 ,
#2060000 , #7F7F3ELE, 460E1E3E , #0 , #0 , #0 , #0 ,
#0 . 470600000, #FEFE7CT8, #6070787C., #0 , #0 , #0 ,
40 , 40 . #1010000 , #7070303 , #1FLFOFOF, #3F3F , 40 ,
#0 , #0 , %0 , #80800000, #E0E0COCO, #F8F8FOF0, #FCFC ,
40 , 40 , #0 , #0 , #3F3F0000, #FOF1F1F ,#3030707 ,
4101 , 40 , %0 , 40 , #0 , #FCFC0000, $FOFOF8FS,
#CCCOEOEO, #8080 , #0 , #0 , 40 , #0 , 40 ,
#0 , #0 , #0 , #0 , #0 , #0 , #0 ,
#0 , #C , #0 , 40 , #0 , 40 . #0 ,
$FOFOFO7 |, 4FOFOFOF , 470FOFOF |, #7070707 . #F070000 , #70F , %0 ,
#0 , #30808000, #80808080, #808080 , #0 , 80000000, #80 ,
#0 , 40 , 4E0E0ECE , #60606  , #0 |40 , #0 ,
#0 , #0 , %0 , #70707070, #606060 , #0 , #0 ,
40 , 30 , 30 , 40 , #E0EN000 , #3F3FOEOE, ¥E0EQE0E
$372F0Z0E, 4ECECE0E L, #0 , #0 , 40 ,#70700000, #FCFCT7070,
$70707070, 47050770, 47070707 3, 40 , #0 , #0 ,#1010101 ,
$203D1F0F, 4F1F3039 L, 41010101 , #1011F1F , #101 , #0 , 40 ,
$CACOCOCT, 400C0FRET, $ECTACCC Y, 4DECECEDE, #COCOFSEC, $C3C0 , 40 ,
3 , 433323705, 41237 , 41010000 , 47070303 , $1C1COE0S, 43838 ,

i

N
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#0 , #0 , #1C1COEOE, #70703838, #COCCEOEQ, #8080 , #66667E3C,
#3C7E , #0 , #0 , #1C1COF07, #1C1C1C1C, #70F1D1D , #713B1FOF,
#38707070, #4F1F 40 , #0 , #EOEQCO080, #EOEOEOEO, #8080C0CO,
#F89COEQQ, #F870FO0F0, #8EDE . #0 , #0 , ¥1030301 ,#3030100 ,
#0 , ¥0  #0 , ¥0 , ¥0 . ¥0 . #EOEOEQCO,
#80COEQ0 , #0 , #0 ., #0 , #0 , ¥0 , #0 p
#7070301 ,#7070707 ,#7070707 ,#7070707 ,47070707 ,#103 , #0 P
#0 , #80FOF0 , #0 . #0 , #0 , #80000000, #FOFO ’
#0 , #0 ,#707 , #0 , #0 , %0 , #0

$#707 . ¥0  #0 ,#7OFOEOCO,#70707070 #70707070 #70707070
#F0707070, #COEQ . #0 , #0 . #0 , #ECE1C1C , #7F7F0707,
#EQE0707 , #1C1C , #0 . #0 . #0 , #0 ,#70703838,
#FEFEEOEO, #7070EQEQ, #3838 , #0 , #0 , #0 , #0 p
#3030000 , #3F3F0303, #3030303 , #0 , #0 , #0 . #0 ’
#0 , #80800000, #F8F88080, #80808080, #0 , #0 . #0 p
#0 , #0 , #0 , #0 , %0 , ¥F070000 , #70307CF ,
#COE . %0 , #0 . #0 . #0 , #0 , #80000000,
#808080 , #0 , ¥0 . ¥0 , %0 ,#3F3F0000 #0

#0 , ¥0 . #0 . #0 . #0 , #0 ,#FBFBOOOO
#0 . #0 , #0 , #0 , #0 , #0 , #0 ’
#0 . #0 , #F070000 ,#70? , #0 + #0 , #0 p
#0 , #0 , #0 , #80000000, #80 , #0 , #0 p
#0 , #0 ,#1010000 ,#7070303 , #1C1COEOQE, #3838 , #0 ’
#0 , #1C1COECE, #70703838, #COCCEOQEOQ, #8080 , #0  #0 ’
#0 , #0 , ¥383C1FOF, #38383838, #39393838, #3E3E3B3B, #3C383C3C,
#F1F , #0 , #0 , #1C3CF8F0, #7C7C3C3C, #9C9CDCDC, #1C1C1C1C,
#3C1C1C1C, #FOFS8 . #0 , #0 . ¥FOF0703 , #1010101 ,#1010101 ,
#1010101 , #10101C1 , #1F1F . #0 , #0 , #C0COCOCO, #COCOCQCO,
#C0OCOCOCO, #C0COCQCO, #C0COCOCO, #FCEC , #0 , #0 . ¥1C1EOQFO07,
#0 , #0 , #7030100 , #38381COE, #3F3F , #0 , #0 '
#1C3Crs8ro0, #1C1C1C1C, #70381C1C, #80COEC  , #0 ; ¥FCFC . #0 p
#0 , #1C1EOQFOQ7, #0 , #3030000 , #0 , #1E1C0000, #70F ‘
#0 , ¥0 , #1C3CF8F0, #1C1C1C1C, #FOF0381C, #1C1C1C38, #3C1ClIC1C,
#FOF8 , #0 , #0 , #3030100 , #EQOE0707 , #38381C1C, #7F7F7070,
*0  ¥0 . #0 , #0 , #FOFOFOFO0, #70707070, #70707070,
#FEFE7070, #70707070, #7070  #0 . #0 , #38383F3F, #38383838,
#3F3F , ¥0 , #3C380000, #F1F , #0 , #0 , #F8F8 P
#0 , ¥1C3CF8FO0, #1C1C1C1C, #3C1C1C1C, #FOF8 , #0 , ¥0 ’
#383C1F0F, #38383838, #3F3F3838, #38383838, #3C383838, #F1F , #0 '
#0 , #3878F0EOQ, #0 , ¥FB8F00000, #1C1C1C3C, #3C1C1C1C, #FOF8 ’
#0 , #0 , #383F3F , #0 . #0 , #0 , #3030101 ,
#303 %0 . #0 , #1C1CFCFC, #1C1C1C1C, #38381C1C, #E0E07070,
#8080C0CO, #8080 , #0 , #0 , #383C1FOF, #38383838, #F0F1C38 ,
#3838381C, #3C383338, 4F1F , #0 , #0 , #1C3CF8FO0, #1C1C1C1C,
#FOF0381C, #1C1C1C38, #3C1CLICIC, 4F0F8 , #0 . #0 , #383C1F0F,
#38383838, #F1F3C38 , #0 . #1C1C0000, #70F , #0 . #0 '
#1C3CF8FO, #1C1C1C1C, #FCFCIClC #1C1C1C1C, #3C1C1C1C, #FOF8 . #0 ’
#0 , #0 ,#0 , #70C0FC7 ,#0 , #F070000 , #70F P
#0 ,#O , #0 , #0 . #808000 , #0 , #80000000,
#80 , #0 . #0 , ¥0 . #0 , #70FQ0F07 , #0 ’
#F070000 , #703070F , 4COE , #0 , #0 , #0 , #808000 ,
#0 , #80000000, #808080 , %0 , ¥0 , #0 ,#1010000 ,
#7070303 ,#707CEQOE ,#1010303 , #0 , #0 , #0 . #0 p
#COCOEQEOQ, #8080 . #0 , #C0C08080, #EOEO . #0 , #0 ’
#0 , #0 , #3F3F , #3F3F0000, #0 , #0 , #0 '
#0 , #0 , #0 . #FCFC , #FCFC0000, #0 , ¥0 '
#0 , #0 , #0 , #3030707 ,#101 . #0 , #3030101 ,
#707 , #C , #0 . #0 , #80800000, #EOEQCQCO, #EO0EQ7C70,
$80807C0C0, 40 , 40 %0 , #LCLECFO07, #0 , $1000000 ,
#3030303 ,#703000C , #307 , #C . #0 , #1C3CF8F0, #1C1C1C1C,
#COEO7038 #80858080, 4C03C000C0, #22C0 , #0 , #0 , #1C1ECQFO07,
439333828, #3B3B3B:3, $38393B28,4121C2828, 47CF , #0 , #0 ‘
#3878?050,#:”TClCLp,#9C9F°C,u,#?C?C9C9C,#O , $FCFO . #0 ‘
40 ,#ECEQ703 , #1C1C1C1C, 438332828, 438383F3F, #38383838, 43838 ‘

136
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#0 . #0 , #7070E0CO, #38383838, #1C1C1C1C, #1C1CFCFC, #1C1C1C1C,
#1C1C . #0 . #0 , #38383F3F, #38383838, #3F3F3838, #38383838,
#38383838, #3F3F , #0 : #0 , #¥3870E0CO, #38383838, #E0COEQ70,
#1C1C3870, #381C1C1C, #EOQFO . #0 + #0 , #¥383C1FOF, #38383838,
#38383838,#38383838, #3C383838, #F1F , #0  #0 . #1C3CF8FO0,
#0 . #0 . %0 , #3C1C0000, #FOF8 . #0 , #0 p
#38383F3F, #38383838, #38383838, #38383838, #38383838, #3F3F . ¥0 p
#0 . #1C3CF8F0, #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #3C1C1C1C, #FOQF8 ’
#0 , #0 , #1C1C1F1F, #1C1C1C1C, #1F1F1C1C, #1C1C1C1C, #1C1C1C1C,
#1F1F %0 , #0 . #FCFC %0 , #FOF00000, #0 ’
#0 s #FCEFC , #0 , #0 , #1C1C1F1F, #1C1C1C1C, #lFlFlClC,
#1C1CL1C1C, #1CIC1CLC, #1C1C , #0 , #0 , #FCFC , #0

#FOFC0000, #0 , #0 , #0 , #0 . #0 ,#383C1FOF
#38383838, #38383838, #38383838, #3C383838, #F1F  ¥0 , #0 p
#3878FCEOQ, #0 , ¥FCFC0000, #1C1C1C1C, #1C1C1C1C, #FCFC . %0 p
#0 ,#38383838, 438383838, #3F3F3838, 438383838, #38383838, #3838 p
#0 , #0 . #1C1C1C1C, #1C1C1C1C, #4FCFC1C1C, #1C1C1C1C, #1C1C1C1C,
#1C1C . #C . #0 , #1010FOF ,#1010101 ,#1010101 ,#1010101 ,
#1010101 , #FOF . #0 , #0 , #COCOF8F8, #C0COCO0CO, #C0COCOCO,
#C0OCOCOCO, #COCOCOCO, #F8F8 , #0 , #0 , #0 , #0 ’
#0 , #0 , ¥1E1C1C00, #70F  ¥0 , #0 , #1C1C1C1C,
#1C1C1C1IC, #1C1C1C1C, #1C1C1C1C, #3C1C1C1C, #FOF8 . #0 . #0 p
#38383838, #39393838, #3F3F3B3B, #39393B3B, #383833838, #3838 #0 p
#0 , #70703838, #COCOEOEQ, #8080 ,#COCOSOSO #7070E0EOQ, #3838 P
#0 , #0 , #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #1C1C1CL1C,
#1F1F  #0 , #0 . #0 ,#O ,#O . #0 p
#0 + #FCEC , #0 , #0 , #70706060, #7C7C7878, #77777ETE,
#71717373,%#70707070, #7070 , #0 , #0 , #7070303 , #1F1FQFOF,
#77773F3F, #C7C7ETET7, 47078787 , #707 , #0  #0 , #3C3C3838,
#3F3F3E3E, #39393B3B, #38383838, #38383838, #3838 , ¥0 , #0 ’
#1C1C1C1C, #1C1C1C1C, 4DCDCOCSC, #7CTCFCFC, #1C1C3C3C, #1C1C , #0 P
#0 , #383C1FOF, #38383833, #38383838, #38383838, #3C383838, #F1F p
#0 , #0 , #1C3CF8FO0, #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #3C1C1C1C,
#FOF8 s #0 . #0 , #38383F3F, #38383838, #3F3r3838, #38383838,
#38383838,».838 , #0 . ¥0 , ¥1C3CF8F0, #1C1C1C1C, #FQFS3C1C,
#0 . ¥0 ., ¥0 , #0 . #0 . #1C1EOF07, #38383838,
#38383838,#39383838, #1E1C3839, #70F , #0 , #0 , #3878FO0EQ,
#1C1C1C1C, #1C1C1C1C, #DC1C1C1C, #F878FCDC, #9CDC , #0 , #0 p
#38383F3F, #38383838, #3F3F3838, #38383939, #38383838, #3838 . #0 p
#0 , #1C3CF8F0, #1C1C1C1C, #FOF83C1C, #E0E0COCO, #38387070, #1C1C ’
#0 . #0 , #381COFQ7, #1C383838, #103070E , #0 , #3C380000,
#F1F : #0 . #0 , #¥1C3CFB8F0, #0 . #C080000C, #1C3870EC,
#381C1C1C, #EOFO0 . #0 . #0 , #3033F3F ,#3030303 ,#3030303 ,
#3030303 , #3030303 ,#303 . #0 , #0 , #8080F8F8, #80808080,
#80808080, #80808080, #80808083, #8080 , #0 , ¥0 , #38383838,
#38383838, #38383838, #38383838, #1C383838, #70F . #0 , #0 P
#1C1C1C1C, #1C1C1C1C, #1C1CICLC, #1C1C1C1C, #381C1C1C, #EOFO  #0 p
#0 ,#38383833,#38383838, #38383838, 4E0E1C1C ,#3030707 , #101 P
#0 . #0  #EQOEOEOE , #EOECEQE , 4EQEOEOE , #38381C1C, #EQE07070,
#COCO . #0 , #0 , #7070707G, #70707070, #39393939, #3F3F3B3B,
#1E1E1F1F, #1C1C , #0 0 ,#7070707 , #878707Q07, #CECECECE,
#FEFEEEEE, #3C3C7C7C, #1C1C . #0 . #0 , #1C1C3838, #7070E0Q0E ,
41010303 ,#7070303 ,#1C1COEOQE, #3838 , #0 . #0 , #1C1COECE,
#70703338, #COCOEQEQ, #7070EQEQ, #1C1C3838, #E0E . #0 . #0 p
#38387070, #E0E1C1C , #3030707 ,#1010101 ,#1010101 ,#101 , %0 '
#0 . #EOEQ0707 , #38381C1C, #EQOE07070, #COCOCOCO, #C0OCOCOCO, #C0OCO p
#0 , #0 , #3F3F , #0 , #1010000 , 47070303 , #1C1COEQE,
#3F3F , #0 , #0 , #1C1CFEFE, #70703838, #COCOEQEQ, #3080 ’
#0) . #FEFE , #0 . 40 , ¥7C70707 , 47070707 ,7707070” p
#7C70757 , 47070707 , 4707 , #0 . #0 ,#FOFO . #0

$0 r #0 . #0 ; #FOFO ,#O , #0 #38387070
$ECELCIC , #3030707 , #101 . #0  #0 , #0 ,#O ’
40 , #0 , #808000630, ¥ECECCOCO, #3838727¢, #1C1C , ¥0 ’
3 ,#707 . #0 . #0 , #0 , #0 , #707 p
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#0 , #0 , #7070F0F0, #70707070, #7070G7070, #70707070, #70707070,
#FOFO0 , #0 , #0 . #3030101 , #EOE0707 , #1C1C , ¥0 ‘
#0 : #0 , %0 , #0 , #EOEOCOCO, #38387070, #1C1C ’
#0 . %0 ¥ , #0 . #0 , %0 ., ¥0 ’
#0 , %0 + %0 . #0 : #0 . #7F7F  #0 p
#0 , ¥0 . %0 . ¥#0 +#0 . #0 . #FEFE ;
#3010000 , #1030303 ,#0 , %0 . ¥0 . ¥0 , #0 p
#0 , #80COE060, #COEOEOCQ, #0 + %0 : %0 , #0 ’
#0 , #0 , #0 . #0 . #1COF07 , #1FOF0000, #3C38383C,
#F1F , #0 + %0 , %0 . #0 , #1C3CF8F0, #FCFC1C1C,
#1C1C1C1C, #FCFC , #0  #0 ,%38383838, 438383838, #38383F3F,
#38383838, #38383838, #3F3F , #0 , #0 , #0 . #0 ;
#1C3CF8F0, #1C1C1C1C, #3C1C1C1C, #FOF8  #0 , #0 , #0 ’
#0 , #383C1FOF, #38383838, #3C383838, #F1F . #0 . #0 P
#0 , #0 , #1C3CF8FO0, #0 , #3C1C0000, #FOF8  #0 ’
#0 , #0 , #0 , ¥383C1FOF, #38383838, #3C383838, #FLF

#0 , #0 , #1C1C1C1C, #1C1C1C1C, #1C1CFCFC, #1C1C1C1C, #1C1C1C1C,
#FCFC , #0 s #0  ¥0 , #0 . #383C1FOF, #3F3F3838,
#3C383838, #F1F + #0 , #0 , #0 %0 , #1C3CF8FOQ,
#FCFC1C1C, #0 , #FBF8 . #0 , #0 , #EQF0703 , #EQEQECE ,
#EQE3F3F , #EOEQOEOE , #EOEOEQE , #EOQE , #0 , #0 , ¥3838F0EQ,
#0 , #EQEQ , #0 , #0 , #0  #0 . #0 p
#0 , #0 , #383C1FOF, #38383838, #3C383838, #F1F . #0 '
#1F1F , #0 » #0 , #1C1CFCFC, #1C1C1iC1C, #1C1C1CLC, #1CLCFCEC,
#3C1C1C1C, 4FOF8 ,#38383838, #38383838, #38383F3F, #38383838, #38383838,
#3838 , #0 . #0 . #0 , #0 , ¥1C3CF8F0, #1C1C1C1C,
#1C1C1C1C, #1C1C , #0 , #0 , #1010101 , #0 , ¥1010FQF ,
#1010101 ,#1010101 , #1F1F , #0 . #0 , #COCOCOCO, #0 ’
#C0OCOCOCO, #COCOCOCO, #COCOCOCO, #FCFC . #0 , #0 . #0 '
#0 ,#101 . %0 , #0 , #0 , #1E1C0000, #70F ’
$38383838, #0 , #3838F8F8, #38383838, #38383838,#38383838, #78383838,
#EOFO ,#38383838,438383838, #38383838, #3F3F3B39, #3838393B, #3838 p
#0 . #0 : #0 , #0 , #£070381C, #80C0 , #70E0C080,
#1C38  #0 . #0 #1010FOF ,#1010101 ,#1010101 ,#1010101 ,
#1010101 , #1F1F . #0 s #0 , #C0COCOCO, #C0COCOCH, #COCOCOCO,
#COCOCOCO, #C0OCOCOCO, #FCFC , #0 , #0 . #0 , #0 P
$71737F7F, #71717171, 471717171, #7171  #0 , #0 , #0 P
#0 , #CTCFFE7C, #C7C7C7C7, #CT7CTCT7C7, #C7C7  #0 , #0 ;
#0 . #0 , #38383F3F, #38383838, #38383838, #3838 , ¥0 ’
#0 , #0 ,#0 , #1C3CF8F0, #1C1C1C1C, #1C1C1C1C, #1C1C ’
#0 , #0 . #0 , #0 , #383C1FOF, #38383838, #3C383838,
#F1F , #0 . #0 , #0 . #0 . ¥1C3CF8F0, #1C1C1C1C,
#3C1C1C1C, #FOF8 , #0  #0 , #0 . #0 , #38383F3F,
#38383838,#38383838, #38383F3F, #38383838, #3838 , #0 , #0 ’
#1C3CF8F0, #1C1C1C1C, #3C1C1C1C, #FOF8 , #0 + #0 , #0 ’
#0 , #383C1FOF, #38383838, #3C383838, #F1F , #0 , #0

#0 , #0 , #1C1CFCFC, #1C1C1C1C, #1C1C1C1C #lClCFCFC #lClClClC
#1C1C , #0 ,#O . #¥1C1C1F1F, #1C1C1C1C, #1C1C1C1C, #1C1C P
#0 , #0 , #0 . #0 , #1C3CF8F0Q, #0 ,#0 p
#0 . #0 , #0 , #0 , ¥0 , #383C1FOF, #1071E3C ,
#3C380000, #F1F , #0 , #0 , #0 , #0 , #1C3CF8FQ,
#£0800000, #3C1C3C78, #FOF8 , #0 , %0 , ¥7070000 , #7070707 ,
#7073F3F , 47070707 ,47070707 ,#103 . #0 . #0 . #0 '
#0 , #FOFO0 , #0 , #9C1C0000, #FOF8 . #0 40 ’
#0 , #0 ,#38383838, 438383838, #3C383838, #F1F . #0 ’
#0 , #0 , #0 , #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #FCFC '
#0 , #0 , #0 , #0 , #1C383838, #E0E1C1C , #3030707 ,
#101 , #0 . #0 , #0 R0 , #1COEOEOE, $38381C1C,
$ECEC7070, #C0CO , #0 , #0 , 40 . ¥0 , #70707070,
#71717171, #3F3F7B78B, #CCC , #0 , #0  #0 . #0 ’
#87870707, 4CT7CT7C7C7, 47TETEEFEF, #1818 , #0 , #0 , #0 p
$0 , #1C1C3833, #707CECE , #1C1CQOECE, #3838 , #0 , %0 p
40 . #0 , #70702838, #COCOE0ED, #7070EQEQ, #3828 , #0 ’
#0 , #0 , #0 ,#38383838,4E0E1C1C , #3030707 , 4101 .
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#3030101 , #707 , #0 , #0 , #EOEOECE , #1C1C1C1C, #B8B83838,
#EOEOFOF0, #8080C0CO, #0 , 40 , #0 , #3F3F , 3010000 ,
#381COEQ7, #3F3F , %0 , #0 , 40 , 40 , #381CFCFC,
#80COE070, #0 , #FCFC . #0 , 40 ,#1010000 ,#1010101 ,
#30F0301 ,#1010101 ,#1010101 ,#0 , #0 , 40 , #COEOF878,
#C0C0COCO, #800080C0O, #COCOCOCO, #E0COCOCO, #78F8 , #0 , #0 ,
#1010101 ,#1010101 , #101 ,#1010101 , 41010101 , #101 , 40 ,
#0 , #C0C0COCO, #C0C0OCOCO, $#C0CO , #COC0COCO, #C0COCOCO, #COCO ,
#0 , 0 , #1030FOF ,#1010101 , #1 ,#1010101 , #3010101 ,
#FOF , 0 , 0 , #C0C08000, #COCOCOCO, #E078E0CO, #C0COCOCO,
4C0COCOCO, #80 , #0 , 40 , #1FOF0000, #383839 , #0 ,
#0 , #0 , #0 , #0 , #0 , #8EOE0000, #78FCCE
#0 , %0 , #0 , #0 , #0 , #0 , #3030101 ,
#E0E0707 , #38381C1C, #7F7F , #0 , #0 , %0 , 40 ,
#80800000, #E0E0COCO, #38387070, #FCFC , #0 , #0 , #0 ,
#0 , #383C1FOF, #38383938, 38383838, #38383838, #3C383838, #1010F1F ,
¥707 , 4707 , #1C3CF8F0, #0 , %0 , %0 , #3C1C0000,
#COCOFOF8, #E0E0C080, #80C0 , #1C000000, #1C1C ,#38383838, #38383838,
#3C383838, #F1F , 40 , #0 , #38000000, #3838 , #1C1C1C1C,
¥1017201C, $1CICICIC, ¥FCEC , #0 . #0 , #1000000 , #703 ,
#383C1FOF, #3F3F3838, #3C383838, #F1F , 40 , 40 , 4COES702e,
#80 , #1C3CF8F0, #FCFC1C1C, #0 , $F8F8 , %0 , 40 ,
#7030100 , #1COE , #1F1F , #1FOF0000, #3C38383C, #F1F , #0 ,
#0 , #70E0C080, #1C38 , ¥1C3CF8F0, #FCFC1C1C, #1C1C1C1C, #FCFC ,
#0 , #0 , #1C000000, #1C1C , ¥1F1F , #1FOF0000, #3C38383C,
#F1F , 40 , 40 , #38000000, #3838 , #1C3CF8F0, #FCFC1C1C,
#1C1C1C1C, #FCFC , $0 , #0 , #3070E1C , #1 , #1F1F ,
#1FOF0000, #3C38383C, #F1F , ¥0 , %0 , #80000000, #E0CO ,
#1C3CF8F0, #FCFC1C1C, #1C1C1C1C, #FCFC , #0 , %0 , #6060703 ,
#307 , ¥1F1F , ¥1IFOF0000, #3C38383C, #F1F , 0 , #0 ,
$6060E0CO, #COEO , #1C3CF8F0, #FCFC1C1C, #1C1C1C1C, #FCFC , #0 ,
#0 , #0 , #0 , #383C1FOF, #38383838, #3C383838, #1010F1F ,
#1010000 , #0 , #0 , #0 , #1C3CF8F0, #0 , #3C1C0000,
#EOCOFOF8, #COE07070, #0 , #7030100 , #1COE , #383C1FOF, #3F3F3838,
#3C383838, #F1F , #0 , 40 , #¥70E0C080, #1C38 , #1C3CF8FO,
¥FCFC1C1C, #0 , #FBF8 , #0 , #0 , #1C000000, #1C1C ,
#383C1FOF, #3F3F3838, #3C383838, 4F1F , #0 , #0 , $38000000,
¥3838 , #1C3CF8F0, #FCFC1C1C, #0 , $F8F8 , #0 , 0 ,
#103070E , #0 , #383C1FOF, #3F3F3838, #3C383838, 4F1F , #0 ,
%0 , #C0800000, #70E0 , #1C3CF8FQ, #FCFCICIC, #0 , #F8F8 ,
#0 , #0 , #1C000000, $#1C1C , #1010FOF , #1010101 ,#1010101 ,
#1F1F , #0 , 40 , #38000000, #3838 , #C0COCOCO, #COCOCOCO,
$C0OCOCOCO, #FCFC , #0 , #0 ,#7030100 , #1COE , #1010FOF ,
$1010101 ,#1010101 , #1F1% , #0 , #0 , #70E0C080, #1C38 ,
#C0OCOCOCOH, #COCOCOCO, #COCUCOCO, #FCFC , #0 , #0 , #103070E ,
#0 , #1010FOF ,#1010101 ,#1010101 , #1F1F , ¥0 , #0 ,
$C0800000, $#70E0 , #C0COCOCO, #C0COCOCO, #COCOCOCH, #FCFC , 40 ,

#0 . ¥1C1C1
#0 , #0
#1C1C , #0
#38383838, #3838
#1C1CFCFC, #1C1C1
#38383838, #38383
#FCFC0000, #0

#0 , #0
#0 , %0
#0 . %0

#7070 , ¥0

$E0ECECEQ, #FEFE
#38383838, #3C383
#1C3Cr8r 0, #1C1CL
#1C1C , #382C1
438000000, #3828
#0 , #10307

C00, #7030000 , #38381COE, #38383F3F, #38383838, #3838 '
, #38383800, #E0C00000, #1C1C3870, #1C1CFCFC, #1C1C1C1C,
. #3000000 , #70EQ0EQ7 , #7030003 , #38381COE, #38383F3F,

. #0 , #EC000000, #4F03838F0, #E0CO00EQ, #1C1C3870,
C1C, #1C1C , #0 . #0 , #8070301 ,#3F3F001C,
F3F, #38383838, #3F3F  #0 , #E0000000, #80C0 p

, #EO0EOQ , #0 , #FCFC , #0 . #0 ‘

, #3073E3C , #3F1F0303,#73737373, #1C3E , #0 ’

, ¥0 » #¥9COCF870, #FCFCICIC, #CCBCB080, ¥78FC ‘

#7070301 ,#EOEOEQE , #1C1C1C1C, #38382F3F, #70707070,

, #0 . #EQEOFEFE, #E0EQEQEQ, #FCFCEOEQ, #E0ECEOEOQ,

, ¥0 %0 ,$7030100 , #1COE . #383C1F0OF,
838, #F1F . #0 , #0 , #70E0C080, #1C38 P
C1lC, #3C1C1C1C, #FOF8 %0  #0 , #1C200000,
FOr, $38333838, $3C383838, #FlF , ¥0 : #0 ‘

, #1C3CFEr0Q, $1C1C1C1C, #3C1C1ICLC, #FOF8 . #0 '
0= , #0 . ¥322C1FOF, 438383838, #3C383838, #F1F ,

129
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#0 , ¥0 , #C0800000, #70E0 , #1C3CF8FO, #1C1C1C1C, #3C1C1C1C,
#FOF8 , #0 . #0 #7030100 , #1COE , #38383838, #38383838,
#3C383838, #F1F . #0 . #0 , #70E0C080, #1C38 , #1ClC1CicC,
#1C1C1C1C, #1C1C1C1C, #FCFC , #0 , #0 ,#103070E , #0 p
#38383838,#38383838, #3C383838, #F1F . #0 + #0 , #C0800000,
#70E0 , #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #FCFC , ¥0 , #0 ’
#1C000000, #1C1C , #1C383838, #E0E1C1C , #3030707 ,#101 , #3030101 ,
#707 , #1C000000, #1C1C , #EOEOEQE , #1C1C1C1C, #B8B83838, #E0ECFOFO,
#8080C0CO, #0 , #1C1C1C , #383C1FOF, #38383838,#38383838, #3C383838,
$F1F . #0 : #0 . #383838 , #1C3CF8FO0, #1C1C1C1C, #1C1C1C17T,
#3C1C1C1C, #FOF8 , %0 . #0 , #1C1C1C ,#38383838,438383838,
#38383838, #3C383838, #F1F , #0 , #0 ,#383838 ,#1ClClClC,
#1C1C1C1C, #1C1C1C1C, #3C1C1C1C, #FOF8  #0 . ¥0 , #1010000 ,
#3F1F0101, #71717179, #1F3F7971, #1010101 , #0 . #0 . #0 p
#COCOOOOO $FEFCCOCO, #COCOCOCE, #FCFECECO, #C0COCOQCO, #0 , #0

#0 , ¥1010100 ,#1010101 ,#7070101 ,#1010101 ,#3F1F0303, #1:3?7373
#0 , #0 ,#CECEFEFC,#COCOCOCO,#FOFOCOCO #C0COCOCO, #80808080,
#1EBFF3CO, #0 %0 , #38387070, #E0E1C1C , #1030707 , #1011F1F ,
#1011F1F , #101 , %0 , #0 , #EQEQ707 , #38381C1C, #COE07070,
#COCOFCFC, #COCOFCFC, #CQ0C0  #0 , #0 , #38383F3F, #38383838,
$3F3F3838, $43B2R3238, #238383838B, #3838 , #0 , #0 , #1C3CF8FO,
#1C1C1C1C, #FQF83C1C, #F8EQOEQQ0, #EQOEQEQOF 8, #7CFC %0 , #0 p
#0 , #1010000 , #FOF0101 ,#3030303 ,#7070303 , #67670707, #3E7F ‘
#0 ,#E6E6FE7C #COCOQOEOEO, #F8F8COCO, #80808080, #8080 . #0

#0 , #0 ,#3010000 , #E07 ,#lFlF , #1FOFQ000, #3C38383C,
#FLF . #0 ,#0 , #80COE0Q70, #0 , #1C3CF8F0Q, #FCFC1C1C,
#1C1C1CI1C, #FCFC , #0 . #0 , #3010000 ,#EO7 ,#1010FOF p
#1010101 ,#1010101 , #1F1F , #0 . #0 , #80COEQ70, #0 ;
#C0COCOCO, #C0C0C0OCO, #COCOCOCT, #FCFC , #0 . #0 , #3010000 ,
#E07 , #383C1FOF, #38383838, #3C383838, #F1F %0 , #0 p
#80COEQ70, #0 , #1C3CF8F0, #1C1C1C1C, #3C1C1C1C, #FOF8 , #0 p
#0 , #3010000 , #E07 , #38383838,#38383838, #3C383838, #F1F ’
#0 , #0 , #80COEQ70, #0 , #1C1C1C1C, #1C1C1C1C, #1C1C1C1C,
#FCFC , #0 , #0 , #38391F0E, #0 , #38383F3F, #38383838,
#38383838, #3838 , #0 . #0 . #¥EOF03838, #0 , #1C3CF8FOQ,
#1C1C1C1C, #1C1C1C1C, #1C1C , #0 , #0 , #38391F0E, #3C380000,
#3F3F3E3E, #39393B3B, #38383838, #3838 , #0 , #0  #EOF03838,
#1C1C0000, #1C1C1C1C, #DCDCI9C9C, #7CTCFCFC, #1C3C . #0 . #0 '
#0 , #0 , ¥1F1F , #1FCF0000, #3C38383C, #F1F , #3F3F '
#0 , #0 , #0 , #1C3CF8F0, #FCFC1C1C, #1C1C1C1C, #FCFC p
#ECEFC , #0 , #0 s #0 , #383C1FOF, #38383838, #3C383838,
#F1F , #3F3F , #0 + #0 . #0 , #1C3CF8F0, #1C1C1C1C,
#3C1C1C1C, #FOF8 , #FCFC , #0 , #3070703 , #3030000 ,#7070303 ,
#1C1COEQE, #3C383838, #F1F , #0 , #0 , #80C0C080, #80800009,
#8080 , #0 , #3C1C0000, #F0OF8 , #0 , #0 , #0 p
#0 , ¥38383F3F, #3838 , #0 , #0 , ¥0 , #0 ’
#0 . #0 , #FCFC . #0 ., #0 , #0 . #0 ’
#0 , #0 0 , #3F3F . #0 , #0 , #0 ’
#0 , #0 , #0 , #0 . #1C1CFCFC, #1C1C . #0 ’
$0 , %0 . #0 , #C3C1COC , #COCOCOC , #1013E3E ,#7070303 ,
#1C1COEQE, #3838 , #0 . #0 , #1C1COEQE, $70703838, #COCOECEQ,
#606BEBC ,#3030180C, #3E3E , #0 . #0 , #C3C1COC , #COCOQCOC ,
#1013E3E , #7070303 , #1C1COEOQE, #3838 , #0 . #0 , #1C1COEQE,
#70703838, #COCOEQEQ, #36369E8E, #FFFF 6666, #606 , #0 ., #¥0 ’
#70FO0FQ07 ,#7070000 , #F070707 , #FOFQFQF , #FOFQFOF , #70F . #0 '
#0 , #808000 , #0 , #80000000, #80808080, #80808080, #80 ’
#0 . 80 . #0 ,#7070303 , #1C1COEQE, #1C1C3939, #7070E0E ,
#303 . #0 , #0 , #0 , #38389C3C, #E0EQ7070, #E0EQOCOCO,
438387070, #9C3C  #0 , #0 , %0 , #1C1C3939, #707CECE ,
#7070303 , #1C1CCECGE, #3939 , #0 , #0 . #0 . ¥ECOEQCOQCG,
38387070, #38389C3C, #E0E07070, #C0CO , %0 , #22880000, 42288228¢,
4$22882288,422882288, 422882288, #22882288, 422882288, #42882288,#22882283,
422882288, 422882283, 422882288, 422832288, 422882288, 42 283, #2288228¢%8,

#AA552288, ¥AASSAASS, #AASSAAJS,#nA::AASE,*AA‘SAAJJ,#AA‘SAASV,¢¥A5:AA55
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#AAS5AAS5S, #AA55AASS5, #AASS5AASS, #AASSAASS, #AASSAASS, #AASSAASS, #AAS5AASS,
#AASSAAS5, #AASS5AASS, #DDT7T7AASS, #DD77DD77, #DD77DD77, #DD770D77, #DD77DD77,
#DD77DD77, #DD77DD77, #DD77DD77, #DD77DD77, #DD77DD77, #DD77DD77, #DD77DD77,
#DD77DD77, #DD77DD77, #DD77DD77, #DD77DD7 7, #101DD77 , #1010101 , #1010101 ,
#1010101 ,#1010101 ,b#1010101 ,#1010101 ,#1010101 , #C0CQ00101, #C0OCOCCCN,
#C0OCOCOCO, #COCOCOCO, #COCOCOCO, #COCOCACO, #COCOCOCO, #COCOCOC™, #1 " v
#1010101 ,#1010101 ,#1010101 ,#101FFFF ,#1010101 ,#1010161 ,.201v101 ,
#C0C00101, #COCOCOCQ, #COCOCOCO, #COCOCOCO, #COCOCOCO, #COCOCOCO, #COCOCOCO,
#C0COCOCO, #101C0CO , #1010101 ,#1010101 , #FFFF0101, #FFFFC101, #1010101 ,
#1010101 ,#1010101 , #C0C00101, #COCOCOCO, #COCOCOCO, #C0COCOCO, #COCOCOC,

#COCOCQCO, #COCOCOCO, #C0COCOCO, #707C0CO , #7070707 , #7070707 . "724C707 ,
#707FFFF , #7070707 , #7070707 ,#7070707 , #38380707, 438233, #38383838,
#38383838, #38383838, #38383838, #38383838, #38383838, #3838 . #0 p
#0 , #0 , #707FFFF , #7070707 ,#7070707 ,#7070707 ,#707 p
40 , #0 , %0 , #3838F8F8, #38383838, #38383838, 438383838,
#3838 , ¥0 , #0 , #FEFFF0000, #FFFF0101, #1010101 , #1010101 ,
#1010101 , #101 , #0 , #0 , #COCCOQ00, #COCOCOCO #CQCOCCCO,

#COCOCOCO, #C0COCOCO, #707C0C0 , #7070707 ,#7070707 , ¥FFFFQ0707, #FFFF0000,
#7070707 , 47070707 ,#7070707 ,#38380707,#38383838, #38383838,#38383838,
#38383838,#38383835, #38383838, #38383838, #7073838 , #7070707 ,#7070707 ,
#7070707 , #7070707 , 47070707 ,#7070707 , 47070707 ,#38380707,#38383838,
#38383838, 438383838, #38383838,#38383838, #38383838, #38383838, #3838 P

40 , #0 , #FFFF0000, #FFFF0000, #7070707 , #7070707 ,#7070707 ,
$707 , #0 , #0 , #F8F80000, #38383838, #38383838, #38383838,
#38383838,#7073838 , #7070707 , 47070707 , #FFFF0707, #FFFF0000, #0

#0 , #0 ,#?8380000 #38383838, #38383838, #38383838, #F8F83858
#0 , #0 . #0 , #7070000 , #7070707 , #7070707 , 47070707 ,
FFEF , #0 , #0 ,#O ,#38380000,#38383838,#38383838,
#38383838, #F8F8 , #0 %0 . #0 ,#1010000 , 41010101 ,
$#1010101 , #FFFF0101, #FFFF0101, #0 , #0 , #0 , #C0CO00C00Q0,
#COCOCO0CQ, #C0OCOCOCO, #C0OCOCOCO, #COCOCOCO, #0 , #0 , #0 p
#0 , #0 , #0 , #0 , #101FFFF ,#1010101 ,#1010101 ,
#1010101 , #101 . #0 , #0 , #0 ,» #C0OCOCOCO, #COCOCOCO,
#C0OCOCOCO, #COCOCOCO, #101C0OCO , #1010101 ,#1010101 ,#1010101 , #101 ‘
#0 , #0 , #0 , #C0C00000, #C0COCOCO, #COCOCOCO, #C0OCOCOCO,
#FFFF . ¥0 . #0 . #0 ,#1010000 ,#1010101 ,#1010101 ,
#1010101 , #FFFF . #0  #0 , #0 , #C0CQ0000, #COCOCOCC,
#COCOCOCO, #COCOCOCQ, #FFFF , #0 , #0 , #0 . %0 ’
40 , %0 , #0  #101FFFF ,#1010101 ,#1010101 ,#1010101 ,
#101 , #0 , #0 . #0 , #CCCOFFFF, #C0CQOC0CQO, #C0C0OCOCO,

#COCOCOCO, #101C0CO , #1010101 ,#1010101 ,#1010101 ,#1010101 ,#1010101 ,
#1010101 ,#1010101 ,#C0C00101, #COCOCOCQ, #COCOCOCO, #COCOCOCOH, #COCOFFFF,

#COCOCQCO, #C0OCOCOCO, #COCOCOCO, #C0OCO . #0 , #0 , #0 P
$FFFF . #0 , %0 : %0 . #0 , #0 , #0 '
#0 . #FFFF , #0 , %0 , ¥0 ,#1010000 ,#1010101 ,

$1010101 ,#1010101 ,#101FFFF ,#1010101 ,#1010101 ,#1010101 ,#C0C00101,
$COCOCOCC, #COCOCOCO, #COCOCOCO, #COCOFFFF, #COCOCOCO, #COCOCOCO, #C0OCOCOCO,
$#101C0OCO ,#1010101 ,#1010101 ,#41010101 ,#1010101 ,#1010101 ,#1010101 ,
#1010101 , #COC00101, #COCOCOCO, #C0OCOCOCO, #FFFFCOCO, #FFFFCOCO, #C0COCOCO,
$COCQCCCO, #COCOCOCO, #707C0C0O , 47070707 , #7070707 , #7070707 , 47070707 ,
47070707 ,#7070707 , 47070707 ,#38380707,#38383638, 438383838, #38383838,
#38383F3F, #38383838, 4383838383, 438383838, #7073838 , #7070707 ,#7070707 ,

#7070707 , #7070707 , 40 , #0 , #0 , #38380000, 438383833,
438383838, #3F3F3838, #FFFF0000, #0 , #0 . #0 , #0 ’
#0 , %0 , #7070000 , #7070707 ,#7070707 ,#7070707 ,#7070707 ,
#707 , 40 , #0 , #FFFF0C00, #3F3F0000, #38383838, #38383838,
438383833, 47073832 , 47070707 , 47070707 , #FFFF0707, #FFFF0000, #0

#0 , #0 #38380000 #38383838, #38383838, #3F3F3838, #VFFFOOOO,
#0 40 , 80 , 40 , 40  #0 P ATEEELCO D,
#FFFFOOOO #7070707 , #7070707 , 47070707 ,#707 , 40 ;30 ,
4FEFEED u;,#’?’:OF?C,#’83838v8 #’8333838 #38383938 #7072828 , 47070707 ,
#7C737Q7 , 47070707 ,4707C7CT7 , 47070707 ,#7070707 , 47070757 , ¥3838C707,
*3333’933 ¢J939’938 #’F””“%E%,#3F3FCCOO,~J:383 38 $38223828,4%3838z2327%,
#3933 ,¢O , #0 ,#??FFOOOO,wT?F""F(S,#Q P 30 ,
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#0 , #0 , #1C3CF8F0, #1C1C1C1C, #FCFC1C1C, #1C1C1C1C, #3C1C1CIC,
#FOF8 , #0 , #0 , #383C1FOF, #38383838, #38383838, #38383838,
#EOE1C1C , 4#3E3E , #0 , 40 , #1C3CF8F0, #1C1C1C1C, #1C1C1C1C,
#1C1C1C1C, #70703838, $7C7C , #0 , #0 , #3030100 , #101 ,
#383C1FOF, #38383838, #3C383838, #F1F , #0 , #0 , # C8CF8FO,
#EOE0COCO, #1C3CF8F0, #1C1C1C1C, #3C1C1C1C, #FOF8 , 40 , %0 ,
#0 , #0 , #71733F1E, #1E3F7371, #0 , #0 , #0 ,
#0 , #0 , #0 , #CTE7T7TE3C, #3CTEE7CT, #0 , #0 ,
#0 , %0 , #0 L 47070000 , #1C1C1CIC, #1D1D1D1D, $303070F
#303 , 40 , #0 , #60600000, #F8F06060, #DCDCDCDC, #9C9CICIC,
#FOF8 , #0 , #0 " 40 | ¥EOF0703 , #38381C1C, #3F3F3838,
#38383838, $#FOE1CIC , #307 . #0 , #0 , #FCFC , #0
#FCFC0000, #0 , #0 , #FCFC , 40 . #0 | #383CLFOF,
$38383838, #38383838, #38383838, #38383838, #3838 , #0 , #0 ,
#1C3CF8F0, #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #1C1C1C1C, #1C1C , #0 ,
#0 , 40 , #0 , #3F3F L #3F3F , #3F3F , #0 ,
#0 , #0 , #0 , #0 , #FCFC , #ECFC , #FCFC ,
#0 , #0 , #0 , #0 , #3030000 , #3F3F0303, #3030303 ,
#3F3F0000, #0 , #0 . #0 , 40 , #80800000, #F8F8808C,
#80808080, #F8F80000, #0 , #0 , #0 , 0 , #3030707 ,
4101 , #0 , #3030101 , #707 , $1F1F , #0 , #0 ,
#80800000, #E0E0COCO, #E0E07070, #8080C0CO, #0 , $FOF0 , #0 ,
#0 ,#1010000 , #7070303 , #7070EOE , 41010303 , #0 , #FOF ,
#0 , #0 , #COCOEQEO, #8080 , #0 , #C0C08080, #EOEO ,
#FOFO , 40 , #0 , #0 , #0 , #0 , #0 ,
#1010000 ,#1010101 , #101 , 40 , #EOE6FE7C, #EOEOEOEOQ, 4E0EOEQEQ,
#EOEOEOEO, #COCOEOEQ, #COCOCOCO, $101C0CO , #1010101 , #3030101 , #3030303 ,
#3030303 , #3030303 , #1F3F3303, #0 , #C0C00000, #COCOCOCO, #8080C0CO,
#80808080, #80808080, #80808080, #808080 , #0 , 40 , #0 ,
#3070703 , #3F3F0000, 7030000 , #307 , #0 , #0 , #0 ,
¥0 , #80C0C080, #F8F80000, #C0800000, #80C0 , #0 . #0 .
#0 , #0 , #1FOF0000, #3839 , #38391F0F, #0 . 40 ,
#0 , $0 , #0 , #9C1C0000, #FOF8 , #FOF89C1C, #0 ,
#0 , $0 , #0 , #E0E0703 , #3070EQE , #0 , #0 ,
#0 , 40 , #0 , #0 , #3838F0E0, #E0F03838, #0 ,
#0 . #0 , #0 , #0 , #0 ,#7070300 , #30707
#0 , #0 , #0 , 40 . #0 , %0 , #E0E0C000,
#COEOEO , #0 , #0 , #0 , #0 , #0 , #0 ,
%0 . #3000000 |, #7070707 , #3 , #0 , #0 , #0 ,
#0 , 40 , #C0000000, #EOEOEQEQ, #CO , 40 , #0 .
#0 , #0 , #0 , #0 , #0 , #1C1C7878, #7070E0E ,
#1010303 , #0 , #7F7F0000, #70707070, #70707070, #70707070, #70707070,
#70707070, #FOFOFOFQ, #7070F0F0, #0 ,#6060707 , #6060606 , #606 ,
#0 , 40 , #0 , #0 , #0 , $#6060C080, #60606060,
#5060 , #0 , 40 , #0 , #0 , #0 , #707 ,
46060301 , #707 , 40 , 40 , #0 , #0 , #0 .
#6060E0CO, #80C0 , #E0E0 , #0 , 0 , #0 , #0 ,
#0 , 40 | $7070000 . #7070707 . #7070707 . #0 , #0 ,
#0 , $0 , #0 , #E0E00000, #E0EOEOEQ, #EOEOEOQEO, %0 ,
#0 , $0 , 40 , #383C1FOF, $77777370, 477777777, #17777777,
#3C387073, #F1F , #0 , 40 , 4E1EFCF8 , #37F7E707, #7070737 ,
#F7373707, #1E0EQTE7, #F8FC , 40 , #0 , 40 , #0 ,
#0 , 40 , 40 . #0 , 40 , 40 , 40

#0 , #0 , #0 , #0 , 40 , #0 L #1A1A0000] :
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6.2.3. Make files
LIBRARIAN=ilibr
OCCAM=0occam
LINK=1ilink
CONFIG=iconf
ADDBOOT=iboot
LIBOPT=
QCCOPT=/a
LINKOPT=
CONFOQOPT=
BOOTOPT=

seeker.btl: seeker.pgm controll.t8h guidance.t8h xbar.t2h gtsei.t2h \
backgrou.t8h targetle.t8h target.t8h spcontro.t8h sp.t4h

firstbuf.t8h \
secondbu.t8h formatte.t8h imagedis.c8h trackdis.c8h b409stub.c2h

\
hostseek.c8h
S (CONFIG) seeker /o seeker.btl $(CONFOPT)
HostSeek.c8h: HostSeek.18h HostSeek.t8h
S(LINK) /f HostSeek.l8h /o HostSeek.c8h $(LINKOPT)

HostSeek.t8h: HostSeek.occ s_header.inc c:\itools\libs\hostio.inc \
c:\itools\libs\hostio.lib c:\itools\libs\hostioc.liu \
c:\itools\libs\convert.lib gif.c8h loader.c8h runseekr.c8h

$ (OCCAM) HostSeek /t8 /h /o HostSeek.t8h $(OCCOPT)
gif.c8h: gif.18h gif.t8h

$(LINK) /f gif.l8h /o gif.c8h $(LINKOPT)
gif.t8h: gif.occ c:\itools\libs\hostio.inc c:\itools\libs\hostic.lib
\

c:\itools\libs\hostio.liu c:\itools\libs\convert.lib
$(OCCAM) gif /t8 /h /o gif.t8h $(OCCOPT)

loader.c8h: loader.l18h loader.t8h
S(LINK) /f loauer.l8h /o loader.c8h $(T.INKOPT)

loader.t8h: loader.occ s_header.inc c:\itocols\libs\hostio.inc \
c:\itools\libs\hostioc.lib c:\itools\libs\hostio.liu \
c:\itools\libs\convert.lib
S (OCCAM) loader /t8 /h /o locader.t8h $(OCCCPT)

runseekr.c8h: runseekr.1l8h runseekr.tgh
S(LINK) /f runseekr.l8h /o runseekr.c8h S5 (LINKOPT)

runseekr.t8h: runseekr.occ s_header.inc c:\itools\liks\hostio.inc
c:\itools\libs\hostio.lib c:\itools\libs\hostio.liu \
c:\itools\libs\cenvert.lib
S (CCCAM) runseekr /t8 /h /o0 runseekr.t8h S{OCCOPT)

controll.ts8h: controll.oncc s_header.inc
$(OCCAM) controll /t8 /h /o controll.t8h $(CCCOPT)

guidance.t8h: jJuidance.occ s_header.inc

SiTCTEMYy guldance /t? /h /o guldance.t®fh S$(ITCIPT)
<bar.tlh tbar.scc s _header.inc

S(2CCAM) xbar /t2 /n /o xbar.tl2h $(OCCOPT)
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$ (OCCAM) gtsei /t2 /h /o gtsei.t2h $(OCCOPT)

backgrou.t8h: backgrou.occ s_header.inc
$ (OCCAM) backgrou /t8 /h /o backgrou.t8h $(OCCOPT)

targetle.t8h: targetle.occ s_header.inc
$ (OCCAM) targetle /t8 /h /o targetle.t8h $(OCCOPT)

target.t8h: target.occ s_header.inc
$ (OCCAM) target /t8 /h /o target.t8h $(OCCOPT)

spcontro.t8h: spcontro.occ s_header.inc
$(OCCAM) spcontro /t8 /h /o spcontro.t8h $(OCCOPT)

sp.t4h: sp.occ s_header.inc
$(0CCAaM) sp /t4 /h /o sp.td4h $(OCCOPT)

firstbuf.t8h: firstbuf.occ
$(0CCAM) firstbuf /t8 /h /o firstbuf.t8h $(OCCOPT)

secondbu.t8h: secondbu.occ
$ (OCCAM) secondbu /t8 /h /o secondbu.t8h $(OCCOPT)

formatte.t8h: formatte.occ
$(OCCAM) formatte /t8 /h /o formatte.t8h $(OCCOPT)

imagedis.c8h: imagedis.18h imagedis.t8h
$(LINK) /f imagedis.l8h /o imagedis.c8h $(LINKOPT)

imagedis.t8h: imagedis.occ crtc.inc
c:\itools\libs\convert.lib \
graphics.lib s_header.inc
$ (OCCAM) imagedis /t8 /h /o imagedis.t8h $(OCCOPT)

graphics.lib: graphics.1lbb b409.t2h g_line.t8h
g_text.t8h

g_header.inc

g_system.t8h

$ (LIBRARIAN) /f graphics.lbb /o graphics.lib $(LIBOPT)

0409.t2h: b409.0cc crtc.inc
$(OCCAM) D409 /t2 /h /o b409.t2h $(CCCOPT)

g_line.t8h: g_line.occ g _header.inc
$(0CCaM) g_line /t8 /h /o g_line.t8h $(OCCOPT)

g_system.t8h: g_system.occ crtc.inc g_header.inc
$(0CCAM) g_system /t8 /h /o g_system.t8h $(OCCOPT)

g_text.t8h: g_text.occ g header.inc
$(OCCAM) g_text /t8 /h /o g_text.t8h $(OCCCPT)

trackdis.c8h: trackdis.1l8h trackdis.t8h
S(LINK) /f trackdis.l8h /o trackdis.c8h $(LINKOPT)

trackdis.t8h: trackdis.occ s_header.inc g_header.inc crtc.inc \

c:\itools\libs\convert.lib graphics.lib sysé6.inc
5 (OCCAM) trackdis /t8 /h /o trackdis.t8h $(OCCOPT)

b409=s_ub.c2h: b409stub.12h b409stub.t2h
S(LINK) /£ £409s3tub.12h /2 D40%stub.c2h S(LINKOPT)

b409stub.t2h: b409%stub.ccc crtc.inc graphics.li
S(CCCAM) b4C2stub /t2 /h /o b409stub.t2h $(CCCOPT)

‘N
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LIBRARIAN=ilibr
OCCAM=o0ccam
LINK=ilink
CONFIG=iconf
ADDBRQOOT=iboot
LIBOPT=

OCCOPT=
LINKOPT=
CONFOQOPT=
BOOTOPT=

hostseek.c8h: hostseek.l8h hostseek.t8h
S(LINK) /f hostseek.l8h /o hostseek.c8h $ (LINKOPT)

hostseek.t8h: hostseek.occ s_header.inc c:\itools\libs\hostio.inc \

¢c:\itools\libs\hostio.lib c:\itools\libs\hostio.liu \
c:\itools\libs\convert.lib
$ (OCCAM) hostseek /t8 /h /o hostseek.t8h $(OCCOPT)
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LIBRARIAN=ilibr
OCCAaM=occam
LINK=ilink
CONF1G=iconf
ADDBOOT=1iboot
LIBOPT=

QCCOPT=
LINKOPT=
CONFOQPT=
BOOTOPT=

graphics.lib: graphics.lbb b409.t2h g_line.t8h g_system.t8h
g_text.t8h
$ (LIBRARIAN) /f graphics.lbb /o graphics.lib $(LIBOPT)

b409.t2h: b409.0occ crtc.inc
$(OCCaM) b409 /t2 /h /o b40S.t2h $(OCCOPT)

g_line.t8h: g_line.occ g_header.inc
$(0CCAM) g_line /t8 /h /o g_line.t8h $(OCCOPT)

g_system.t8h: g_system.occ crtc.inc g_header. inc
$(OCCAM) g_system /t8 /h /o g_system.t8h $(OCCOPT)

g_text.t8h: g_text.occ g_header.inc
$(OCCAM) g_text /t8 /h /o g_text.t8h $(OCCOPT)
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LIBRARIAN=ilibr
OCCAM=o0ccam
LINK=ilink
CONFIG=iconft
ADDBOOT=iboot

LIBOPT=
OCCOPT=
LINKOPT=
CONFOPT=
BOOTOPT=
test.b8h: test.c8h

$ (ADDBOOT) test.c8h /o test.b8h $(BOOTOPT)
test.c8h: test.l8h test.t8h

S(LINK) /f test.18h /o test.c8h $(LINKOPT)
test.t8h: test.occ c:\itools\libs\hostio.inc c:\itools\libs\hostio.lib
\

c:\itools\libs\hostio.liu c:\itools\libs\convert.lib
$(OCCAM) test /t8 /h /o test.t8h $(OCCOPT)
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6.2.4. Link command files

-- Version 2.80, 28th April 1989

-~ linker command file "gif.l8h"
gif.t8h

hostio.lib

convert.lib

occam8h.lib
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-- Version 2.80, 28th April 1989
-- linker command file "gif02.18h"

gif02.t8h
hostio.lib
convert.lib
occam8h.1lib
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-- Version 2.80, 28th April 1989

-~ linker command file "b409stub.l1l2h"

b409stub.t2h
graphics.lib
occam2h.1lib
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-~ Version 2.80,

28th April 1989

-- linker command file "HostSeek.18h"

HostSeek.t8h
=gif02.t8h
=loader.t8h
=runseekr.t8h
hostio.lib
convert.lib
gif02.c8h
lcader.c8h
runseekr.c8h
occam8h.lib

wh

tJ
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-- Version 2.80, 28th April 1989
-- linker command file "“test.18h"

test.t8h
hostio.lib
convert.lib
occam8h.lib

|97}

(9%
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-- Version 2.80, 28th April 1989

-- linker command file "trackdis.l18h"
trackdis.t8h
convert.lib
graphics.1lib
occam8h.1lib




Final Report

-- Version 2.80, 28th April 1989

-- linker command file "imagedis.l1l8h"
imagedis.t8h
convert.lib
graphics.lib
occam8h.lib

N
n
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-- Version 2.80, 28th April 1989

-~ linker command file "loader.l1l8h"
loader.t8h
hostio.lib
convert.lib
occam8h.lib
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-- Version 2.80, 28th April 1989

-- linker command file "runseekr.l8h"
runseekr.t8h

hostio.lib

convert.lib

occam8h.lib
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6.2.5. Motherboard C004 Configuration
b0
; Connect to VAX

s0 3 t el

; Foreground Connections

bl
c23 t eO
c22 t e4
b2
c23 t e0
c22 t ed
b3
c23 t e0
c22 t e4
D4

c23 t e0
c22 t ed

b5
c23 t e0
cl2 t ed
b6
c23 t e0
c22 t ed
b7

c23 t e0
c22 t ed

c23 t €0
c22 t e4

b9

c23 t e0

c22 t e4d
plo

c23 t e0

<22 t e4
bil

c23 t €0

c22 t ed4
bl2

c23 t el

c22 t ed
bl3

c23 t e0

cl22 £ e4
hi4g

c23 t e0

c22 t  e4
bls

c23 t  e0

c22 t  ed
bl6

c23 t =0

c22 t ed
17

raphlos 3402 and 3400
D)ooy el

18X
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sl] 0 t s15 3 l
s1 3 t e0

bl9

; Second Graphics Buffer l
c23 t e0
sl 3 t el
s2 3 t eb
s3 3 t e7 ll
s4 3 t eS8
s5 3 t e9 .
s6 3 t el2
s7 3 t el5 l
s8 3 t e27
s9 3 t e26 .
s10 3 t e25 l
sll 3 t e24
sl2 3 t e23
s13 3 t e22
sl14 3 t el9 '
sl 3 t elé
c22 t e2 .
s1 0 t e3 . ll
s2 0 t e4
s30 t e5 .
s4 0 t el0
s5S 0 t ell . '
s6 0 t el3d .
s7 0 t el4 .
s8 0 t e31 . I
s9 0 t e30 .
s10 0 t e29 .
s11 0 t e28 .
sl2 0 t e21 . .
s13 0 t e20
sl4 0 t el8
s15 0 t el7 I

b20

; Signal Processing

‘ c23 t el
| s1 3 t el l
‘ s2 3 t eéb6
| s3 3 &t e7
s4 3 t e8
s5 3 t e9 . Il
s6 3 t el2
s7 3 t elS
s8 3 t elé6
s9 3 t el9 . l
s10 3 t e22
s1l1 3 t e23
s12 3 t e24 i
313 3 & e2S '
s14 3 t e26
s.S 3 = el’
c2 t el I
5.0 £ el
32 2 t ed
s3 2 t eS I'
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; First Graphics Buffer

c23 t
sl

€]

=Y
WWwwwwww
Tttt ot o ot
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@
w

ct ot

(7]
-
w
w
WWwwwww

c22 t

)]

Y-
COOOOOC0
[adiadia i iinsieliss

0
[0 2]
[& N el
[aNag

sl4
s1l5

17]

N

w
[eNoNoNoNe N

b22

; Second Background Set

c23 ¢t
sl

(T v ot ot ot

s adadisiaskal

s Nadialiaies

[siagiaiie et

el0
ell
el3
eld
el?
els

e2l
e28
e29
e30
e3l

el
el

e31
e30

e28
e2l
e20
els
el?

el6 .
el9d
e22
e23
e24
el2s

ezlb

e27

e20.

e29
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s2 0 t e20
s3 0 t e21
s8 0 t e28
s9 0 t e29

s10 0 t e30.
s11 0 t e31

b23
; First Background Set
c23 t e0

sl 3 t

s2 3 t eb
s3 3 t e7
s8 3 t e8
s9 3 t e9

s10 3 t el2
sll 3 t elS

c22 t e2 .
s1 0 t e3

s2 0 t e4

s3 0 t e5 .
s8 0 t el0 .
s9 0 t ell

s10 0 t el3
sil1 0 t el4

b24

; Controller
c22 t e2
c23 t el
s1 0 t e3
sl 3 t el
s2 0 t ed




